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ta .he nun nft camn sobo hoot consigned ddcumm oj P&r tubbed to s&fsrp fnes* 

Wbat be i«i produced is a fasdmling mah 4 d 'hmenva}n m pbynst uvuh 
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‘Yes. one dsy, 

fuiirittk myxery Jtonq. Thty ate hcuetofmd_ j|w%.g- 



AtcyfT i*!®* 















































































The Tesla Connection 


Mko/a Tesla, the ' founder ' of alternating current and directed energy is a non-person to¬ 
day. discarded by modem scientific orthodoxy ♦ But what he had to say may have taken on a 
relevance, with profound implications for the fcasis of strategic reasoning, 

Associate Editor Dr Stefan T. Possony investigates , 


0 4 * 


F or good reasons, the US has long cleaved to a defensive military strategy, 

Concurrently, it should have decided to adopt sub-strategics to ensure the success of the 
defense, in the sense that hostile offense would be foreclosed1. This has not happened: no 
systematic strategy to forestall surprise and thereby prevent aggression has been de% r doped. 
The Strategic Defense Initiative ($DJ) constitutes the fust step toward a rational peace preser¬ 
vation strategy 1 , Hopefully, second and third steps will follow. 1 Fhere arc three major types 
of surprise which must be avoided. They are: firstly, the sudden transformation of friends into 
foes; Secondly, operational surprise, such as an unexpected geographical center of attack, unex¬ 
pected timing, and unexpected numbers and reserves; and Thirdly , technological surprise such 
as unexpected weapons and extraordinary performance. The US is generally wdl informed 
about the politics of its major allies, but it tends to be confused about the distribution of friendly 
and hostile groups both in the allied and in enemy countries. Originally the US was not much 
worried about operational surprise, but when the USSR moved into space, the US followed suit 
and established warning systems and surveillance from orbit. Though space surveillance is not 
foolproof — no system is — the hazard of operational surprise has been managed efficiently Con¬ 
sequently, the would-be attacker must compensate for his presumed operational inability to strike 
like a bolt from the blue % The US has been hotding the technological lead for a long time, 
during which it acquired major advantages in nucleonics, astronautics, electronics and computers. 
Given this leverage, the danger of technological surprise for the US has been downgraded, 1 This 
low assessment of technological ambush is visibly reflected in the SDI. A leisurely timetable is 
being established, despite the fact that the Soviets began their charged partide beam program some 
five years before the US got wind of k, This Soviet effort ran for another five years before the 
US began to do some work on us own account on partide beams. Thus there exists one major 
technology in which the Soviets, it appears, may have gained a valuable lead ► 
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True, partidc beams are put one 
OC the several technciogje? through 
which the Odense iniriativ'e an be 
implemented, But is the question 
properly poicd when charged pdf. 
tide beams are conceived as mero- 
J y sne of many technologic*? If 
thd Wert the cue. might a lead in 
tins arrj not be cfecitiire by iudf. 
if only because a would prime vir¬ 
tually ill other rechnoLogK*? 

US Air Force tntdSigcncc diJ- 
covered the Soviet particle beam 
program. This discovery ciTnc as 
a total surprise, both to the in-* 
tdligence and mfotarYrSciennfie 
"communities'’, and it wu dis- 
counted, ridiculed and diibdkved! 
tor years. However, after this new 
"■reality" was accepted. reaction 
was dow and evaluation! were 
reductionist; to a point where the 
advance into sub-atomic rttiros 
was crar-cd as a normal routine- 
jtBt one Ltde nep forward i: a 
tame. That mapr snd marrfy im* 
pmaitHad may hr re¬ 

wind 1 m 16 * rtibTiasjmic Amahi 
mtl -wrf Ttiotytiia. rrm rud) 
a J p wyata r u ntpy or atpliarify 
ducwstd re Jnrtfifm (Ert&oefci. 

Numerous physwucj have itaced 
that the four dimensions we now 
know as pareof "ipHe-crne" are 
not sufficient to comprehend na¬ 
ture; more arc needed and ire, 
presumably. yet to be discovered • 
If tvtch recognition were co occur 
in the canons of military science, 
there Ls no public mogjubofl of 
die tact, 


TKHMCWtiKAL Sl'HJJUS E 

Given MODut-i imelligenire sys¬ 
tems. bow might technologjial 
Surprise ocrari Let m assume two 
pTOCAgOAists "share’' scientific in' 
formation thfou^h the processes of 
research and exchange. In this 
ok, one ude mupit tail to develop 
one Or the other opportunities 
tidier because of in oversight Or 
because capafolitie of explonanon 
are lacking 

However. there may be the 
more profound reason that one 
tide rejects new infomuiion or 
rnssinsere-rr^ dm because those 
do ilot conform with pnnapia or 
bdids regarded u correct or un¬ 
challengeable. Once upon a tune 
prominent American scientists 
denied thaa powered (tight wu 
feasible. 

Sometimes scientists "forget" 
disturbing lam and accept un- 
Cfflitilly what they Lamed in 
schools or read in dictionaries. 
They don t always 3tve up to tilftf 
professed ethos. Example: the 


vdedty of light i* a "conaant", 
and is such bmc to much or' 
phytic. Ye? the icmaJ figure of 
JW.OOC kilometers per second is 
an average of numerous different 
measurements, strangdy enough, 
tins average has not remained un¬ 
changed. Wont, Soviet seimtists 
discovered that Light is faster in a 
vacuum OH earth than in space 
remote from planetary masses 
Am mean scientists ire reported 
not to bdieve this. Since "it can’t 
b*S to," this discovery is simply 
ignored. 

A very important effect {which 
will be discussed later) was 

tiiseqwered by one swHmows US 
physiasL, i protege of Einstein, 
together with in Israeli graduate 
student. In 19J9 the reformation 
was published m Tin Rbrsini 
Rrmna. one of the Leading 
"refereed" phyiKS Organs Two 
months later the paper was pub¬ 
lished as a Lead, arri-de. 

The asserted effect wu renfted 
eSCpcnnnenLtily by a third physicist 
re I960. 

This background suggests due 
the foldings of this piper should 
be accepted as valid, and the in¬ 
formation would normally be » 
handled. Yet the effect w hich w^s 
dtidored in L9JP remained large¬ 
ly unknown, and reportedly wu, 
ind still is. being totally ignored 
in military technology research. 
Nobd price Laureate Richard P 
Feynman, in specific reference to 
die effea re question, ascribed the 
nearer of 2 J yean to "prejudices 
of whai ls and j* noc Significant’’. 

Directed oiergy was anticipated 
— Of rather invented — by Nikola 
Tesla, working more than ftO 
years *j^j, As the inventor of the 
alternating current (AO. he was 
once regarded as the world's 
outstanding theoretician and prac¬ 
titioner ofetaerrofttagnerism. He 
refused the Nobel pftle, which 
had been Offered jointly to both 
him and Edison. Tola viewed the 
method* of (decting Laureates as 
incompetent and dishonest 

Problems of primacy pitted fora 
against Marconi and Edison, and 
financial problems turned Tala in¬ 
to a black sheep, alsemaicng cur¬ 
rent w« threatening huge in- 
vestmencL n dire® current- His ex¬ 
periments on "free" elceme 
energy showed him up 11 crazy 
araang conventional physicists 

Teala waa die foremost victim 
among .American scientists. His 
work is ignored in Textbooks and 
■cumeui* generally The investiga¬ 
tions which hr started were soon 
■dropped. The resulting damage to 


the US was substantial and 
durable, 

The -American scientific body is 
covered, in fact, with numerous 
'Tetia tumors" To be sure. treat¬ 
ment by means of downgrading, 
stlcrtisig and forgerung u not a 
tpetificaUy American rpedibcy Ir 
a an (fibonu iFlictioa of til jcien- 
uric communities, and it a vutble 
m the history Of Nobd prizes. For¬ 
tunately, aher a a Lapse of time, 
the Trouble tends to be sdf- 
correcting; or so we hope 

Howler, danger [end? eg be 
high ii sconce and rracsrch are 
uftdcnakeni for the Armed Forca 
under monopobue directioti, and 
with dogmatic and urogan t scien¬ 
tific advisory boards sticking to 
biases. ,Ai i result, ma(Or technol¬ 
ogies may be bfocted Out, and un¬ 
expected oppoixunatia ignored or 
denied A cafxsrrophe can ensue 
if the opponent does nor suffer 
from the identical bun, but 
develops a technology which ex¬ 
ploit* the opponent's ’'bias" 

For more than l f year* ftfaUge 
"phenomena" have been observ¬ 
ed m many parts of the world, 
whose nature ha not vet been 
deciphered, fLTOs anti " dying 
saucers" are tux part of this scene.) 
The '‘phesomcia" uidude daaho, 
iireballi, aerial Wasters 4t high 
alutodes-. loud booms, brightening 
ibes, ire? .n the iky. expanding 
globes of light, guru undcrwaier 
lOunds, possibly anomalous eirth- 
quakes, and abnormal weather 
put cm?. 

Some of tile phenomena have 
been ulcerating, to say the lent; 
radar ''invisibility" was rugjesEed, 
an jJch dm aitiilh Capability may 
already exist, and fong4LlCance 
communications of a new son 
were recaved. The strength of die 
ugnals was (running. Dubbed 
"woodpeckers" by US intellig¬ 
ence, The sounds were explained 
by tile rery powerful over-the- 
honAon Henbeux radars which are 
deployed m the Wotera Ukrause. 
Some analysts were wondering 
whether the Soviets, were, at that 
point, interested m upgrading 
radars to actual weapons, Sin&e 
HsrrtwHJf is merely a voy modem 
radar., this seems to be in mmciaJ 
speedauon u best. Also, Jt is not 
known char the ugnati actually 
cmguuted in those or any radars 
^After many years, the woodpeck¬ 
ers remain raynenoui. 

The "discovery" by VtU 

ineibies of rwo nudear 

which were falsely uutbuted 
to the Republic of fiourh Africa 
was another episode in the sene 
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of inexplicable phenomena 
An impresinT "phenomenon" 
happened on April 9. i98*. when 
* mushroom cloud wiih the as¬ 
tounding diameter of I #0 miles, 
now to an altitude of 60,QQ& fort 
within rwo mmules This occur* 
ml south of die Kuriles, 200 miin 
Jrom Tokyo and JJO miles from 
1 SjVW muffle testing ground A 
PUtlnr explosion' Five Boeing 
7 *7| flew through and near [he 
doud, and round (Vu radioactivi¬ 
ty The ptume was neither nudear 
or voittntC Instead. the doud was 
m\ab wide? than rhe ambient air 
BiieElne photography ha* record- 
ed 7fl similar mi^hwnn «nce 
1974, many of those in the Arctic 
Late in 1975 infra-rod sensors 
on US MteliLtCT were (em porauK 
disabled iiv four incidents In one 
case a sensor was blinded lor four 
hours This incident demons; rated 
not only that an operation was 
mounted with effective eqmpmeni 
(ntH With blueprints!, and with 
oui si and ir.g accuracy 
It also indicated that a power 
source was available for sustained 
attack acamst saieLito Nothing is 
known About the equipment and 
the power supply, and neither the 
accuracy nor the duration of the 
weapon effect —■ if that b an ac¬ 
curate w ay of describing t t - are 
understood, nine years after the 
occurrence Tht incident u sub- 
reeled to "protracted silent [reas¬ 
on me" Vet the even; mav mdic- 
MC that US Sparc warning svstems 
ate becoming vulnerable 
The myjrcjvous phenomena 
hive in common that they are nm 
"natural hut technical and 
ddibefile, TKry are eJecmcaJ and 
elearom agnetre. probablv are 
caused by beams and they have 
multiple military implications 
They til require enormous fflft- 
gits whose nature, venatiliiy, 
range and ongtn remain enigmatic 
The pfevi has reported on seve¬ 
ral of ihe unusual observujoflj 
Yet little has- been done io eontimn 
geography origins. or to identify 
the equipment which may be 
responsible for such phenomena. 

One of the weapons identified 
at Sary Shagan may , indeed, have 
born a Tesla-tvpe weapon How¬ 
ever evidence for (his seems <c 
have attracted t'crv linle anennon 
The offiLid reaction to all the 
evidence that a beam-weapon pro¬ 
gram of some Kin d weil under¬ 
way its 4he USSR remains mark¬ 
ed by lethargy and disinterest 
"We don’t know, and we don't 
know anybody who would 

■ r 

know " Thu line needs to be re- 


wTjiTfn "We won't ask those 
scientists of whom the]/ 
'mainstream colleagues disap¬ 
prove " For as bnp as this inn ude 
persists, i rather sudden and far- 
reaching surpn.se operation should 
not be mounding. 


BoKM-AhaXDNQV Ej-'FKT 

With this background it"s urne 
IO look more precisely at the "ef¬ 
fect 1 which joene*Orthodoxy has 
deemed inadmissible as evidence, 
unmentionable as a possible prac¬ 
tical weapon 

The effect — (he Bohm-Ahar- 
onov -cited — was dixos-ered by 
David Bohm and V Aharonov in 
I9f9, and verified m ] PbO by 
KG Chambers It is a difficult 
Concept to- grasp unmeduteiv. hut, 
in essence, ft shows that in ihe 
absence of electrical and magnetic 
fields, the "pewenoais" fa poten¬ 
tial hu been likened hv one tehtn- 
tis; to a "wave foree" pasting 
through water, [nvuildcin phvsical 
Terms but CapaUe OF enormous en¬ 
ergy in and of icsdf) kJI exist and 
cause ml ejects in field-tree 
regions Bohm's summary of the 
basic paper described "the sig¬ 
nificance of dearomagnet jc poicfi- 
tiah Ifl quantum thearv' this way 
’■■Contrary to the conclusions of 
daa-sical mechanics. There eaus; ef¬ 
fects of poteriitalson charged par- 
nclrt MW m the regions where 
all the fields (and therefore ihe 
force* on the pwridesi vanish " 
In the discussion. 1 the follow-mg 
BttOACnti appear 
"In quantum mechanics, the 
fundamental physical -entitle* are 
the potefllwls The tldds are deriv- 
ed from them by diffy-renua- 
inni,"indi 

'The poscntials ate richer m 
properties than the fieid-s and 
"The potentials must, in certain 
eases, be considered is phvsicaUv 
effective, even when there are no 
fields a rung on the charged par- 
ndei," and; 

"The classical notion th« the 
potentials cannot have any mean¬ 
ing, except insofar as they are us¬ 
ed mathematically to calculate the 
fields. cannot be maintained 
fol the general caw " 

These statement!!, of 1 f? S 9 were 
enlarged in 1980 A summary of 
the new verson reads as fallows 
" Empty space » not empty 
a: all; it's lull, ut immense sea of 
energy on top of which natter U 
we know it is onlv a 'small quan¬ 
tised w-avcLike excitation 
rather like a tiny ripple' " 

"The enure universe o f maticr 


is to be treated as a Com¬ 
paratively small partem of exesta- 
lion on the energy s« " 

Bohn, is a physicist of world 
reputation, even though some of 
his work ls disputed He -co- 
authored another important paper 
with Siobel Laureate UmiS dt 
Broglie w-ho developed the wave 
nature of electrons, and who is 
considered one of the -champions 
id modem physics Much more 
could be uid about Bohm but. 
briefly, this physicist tannoc be ig¬ 
nored for that matter. Tesla 
Bohm's predecessor two genera¬ 
tions removed, fflUH be rescued 
from oblivion 

At this fimcture, howewet, there 

seems to be a ghmmcnng J^are- 

nest, sporty as it is. that the "ef¬ 
fect" he identified u beginning to 
get more mention During ehe 
1964 Annual Meeting for ihe Ad¬ 
vancement of Science, for in- 
nance, there Were three retefences 
to it, one in connection with neu¬ 
trons and another m w- iarophys- 
ical d i3cu53ban In the Third case a 
plasma specudLst. during a panel on 
security, was asked: "What u iht 
military Significance of ihe Bohm- 
Ahannov effect 31 " HkcnrenKty 
speedv and iosty answer "Monc " 
Whatn-er the pertinence of ihe 
answer, the man war familiar with 
the problem, and was- distinctly 
Iinctty about the question 
Since the Bohm-Ahamnov effea 
dispros'cs the tradition which re- 
gards decrrOstatic and majjrvetOsu- 
nc potenuak as being of negSigi- 
Ide imponance. and which then 
treats them as purely mathemati¬ 
cal considers ions, h fbUow-s that 
these potentials are real entities 
Hence fhe potentials can "direct¬ 
ly afreet and control charged par- 
tide systems even in a region 
wh-eie all the fields and hence the 
forces qn the pamde have vanish¬ 
ed,' to quote T,E Bearden, an, ex¬ 
pert on the sub-iect who his- wni- 
teh the only extant analysis in 
Western literature of (he military 
implications of this effect 1 
Creation and annihilation, of 
quanta mark the observable 
passage of an obfect through time 
Fundamentally, the quantum 
change is controbed hv the invisi¬ 
ble substructure *1" miner — tub- 
quintal ("virtual"} actions and in¬ 
teractions. tf you w ill 
The Fifit Ofdet of Reality, 
whch is obretv'abke. emeeges from 
the vocior imcrareions of el«- 
tncunagncTic cnergj’ with miTte: 
There is a more fufidamefitaJ Se¬ 
cond Order of Reality which is 
''unobservable" This reality can- 


sists of virtual (lubquarual) vector* 
and conditions This is the Second 
order Tesla ebeovered 4usm£ A daf- 
ferrnt termLnologyf. 

The notion that a vaccum is mj 
total emptiness, but denotes mere¬ 
ly the absence of mass o no bnger 
in refrain dapuw. A vacuum o a 
charge, more exactlv a "chargr- 
flux", without mass Accordmev. 
the physics of today regard all 
observable forces (0 be generated 
by virtual panide reactions The 
well-known Bnash physidn F»ul 
Davies said that modern theories 
of the vacuum reveal that empty 
'pace is "Kethtng with activity. - ' 

Bearden explains that such ac¬ 
tivity m and through a point con- 
OitUtei a ' 'potential' ' jt thar point, 
in other words a flurry of forces 
CiUsed by (he Crossing of rwo 
streams of virtual matter But a- 
nnthcr w-ay. there an spaces with¬ 
out matter, or vacua, but there are 
no tpaem without polentids 
Panide physicists believe that 
physical reality conosts of "m- 
terriestd vmual leseli'" — dutches 
of these second lev-et particles — 
of ever fmet structure. Moreover, 
these Uftobscrvablc structures of 
spinning pinkies" carry, orare, 
macdcss chargi>flu>m in cnnuant 
acceleration In this context. Eins¬ 
tein, who transformed the three- 
dimensional world into a four- 
dimensional world,, has b«n 
"overtaken" bv modem phssioso 
who now propose modd? of eight. 
11, 12. and still more dimensions 
\Vhile parudes provide (he sub- 
nrnnuit of what may bw eaJled 
"vtuble" reality , chrv can also oc¬ 
cupy the ms-tsiblc redityf although 
in tnvinbk form); itbrv can coexist 
wuh "nwtrec" as ici undefynjod 
Thu "hidden reatm H ‘ o know-n as 
the Dim Sea -- , after F A M. 
Dirac, one of the founders of 
quantum theory 
Bearden associates each virtual 
level WLth w hai he term* t J ’hypc#- 
5pace ", a concept adapted from 

J.A-Wheeler, an expen on rpa«^ 
■Jme physics, while still another 
concept is that of the "neuinno 
sea' which has been promoted hy 
astrophysicists Quite clearly 
bewilderment exceeds die levels it 
did when electricity was 
discovered 

Tesla discovered that waves and 
beams of pure potential, tha; u 
waves and beams without obser¬ 
vable electric wd inwpieiK fidds. 
can quite easily be made and uttfi*- 
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cd Since this "■wave" appear* to be his fun- 
dimental. not to say repreMe-d secret, ihe tumc 
" Toil Pttiiny'' for the Secern J Older of ReaJi- 
TV might be most fitting. 

There Me differences baleen these vinous 
concepts, but They wrm to agree (ha; the 
LnvuiNi; pvtidc substructure ti of the utmost 
importance and wmOt. therefore, be consigned 
to being "pus?' itwJuie zero On the contrary, 
thd substructureor contains, huge magnit¬ 
udes of energy pitted against one another, and 
ii influences Of determines the force voce®™ in 
the observable reality 
All observable forea a/tse m r on, and of (be 
actual sub^narture of acoderan^g panides .MI 
tuch panicle are charged both rrumulfy and 
atmalfy, w they are dynaen i< assembl ago of 
taller charged panics Moreover, they Me 
constantly changtng from one kind of particle 
uibfr another, form mg i son of "charged cfoud" 
This vast coin pics hu mo fir only been sug- 
pned. At present, high energy physics remains 
mainly Ctyncerned with subatomic paitirJeii and 
the imef-nclatiOftjJiups between the particle and 
the Mbnspir and moIecLiJaf worlds are as vet 
largely unexplored To recipintbic the space 
vacuum, as we know 7 it, is the turn total of all 
"virtual things It is in constant flux. mj 
hence it u loyally charged But it t* stiJ] being 
aligned a hypothetical ietO charge 
In coni ran. and Oft the bun of up-to-date 
miop relations Bearden has estimated that the 
potential of (he space vacuum mas- run up (o 
aa much as 200-mdlpOrt volts at a gi ven point 
in a space with more chan four dimensions 
So we have one interpretation Usummg no 
charge. another saying the charge is of incal- 
cuLaide mapmeude VATis: a show of confusion 
Evidendy, military technologists can no 
longer, Or ihouid not, ignore the physical suh- 
itnjctufc m, their strategic investigation:! and 
weapon equipment design.) 

So, what might In done with this potcntiaT 
Given the Second! Reality, "beams of pure 
pcnetiual without observable vector force Jieiih 
may be ddiberaldy produced and imereeaed 
*r a distance, 10 cause observable — and perw«- 
fui — effects in ihe interference aoew," Accor¬ 
ding iu Bearden 

This is where the physics gets a bit difficult, 
but to achieve military effects, two of these 
Tesla waves — nOfi-Hertuan longitudinal 
waves, of electronic potential — rtiav be Laun¬ 
ched throut^i the vacuum, achieving their 
'force" through "inieiforeoce”' where they 
eros> in the target area They Can be targeted 
with greai precision 

Each wave is com posed of two qr more in¬ 
terlocked waves of identical frequency, with 
cancdld'Kin of their opposing magnetic and 
dearie fields, so that (he eWemally observibJe 
vector fiddts sum to zero The two crossing 
wjves are related to four or mere virtual waves 
us the substructure. The working energy is r>w 
"transported" from the ■operational base 


through space TO the interference zone bur in¬ 
stead is directed CO "ansc" there — from the 
intersecting Toda waves Tbit! tf, mnrad 1 of 
natiiwttmg mngv, ate tr.f.tn ftit tgy ti n-ds^fjmn- 
td mlQ pemnaii abitb art sntffertJ j: a dutato. 
refojjyrng jftd pf Mtwing rfer nsTTry again m tbr 
WBsrftrma ztmt 

In the mCcfl'-efencc zone this energy cab be 
released us many way*, m the form of pulses 
or high icrtlpcrature explosions Ahrmaiivdv. 
energj- can be wnhdmwJi frtm the inieifcjcncc 
»fte. producing a atSd exptoiiOJi Preosion u 
needed for the beating of die im tfierencc zone, 
btn pood accuracy e*n be achieved through 
nimow beams and i subscaoELil input 01 energy 
resulting sn high cmetgv density 
The energy needed to do miJitan' wori; m 
the [Atget area is pumped tnio the two waves 
at their Launch bfoc The working energy- at 
the distant acme will be apptqjumatdy as targe 
ss, the injecitd cssfl^-. with onl v minor leaJoigqt 
and imperfections anticipated an the wiy 
Tesla rwo-wave interference weapons may 
be lubstantuhy cheaper than eurt^rit qjjd pro¬ 
jected sysiertis Such weapons can be used for 
npn-Jcthat ai well as lethal purposes, is they 
possess both defensive and oftensive uses 
A "Toil weapon system" repraeno a highly 
advanced form of direaed energy. Yrt manv 
Of ihe problems which bedevil particle beams 
on their paisige through the aimosphere wii 
not be wgnsficmt iit the new tecimdogi' Thes 1 
promise to have a uniquely broad spectrum of 
military and industrial rdevanoe. 

Among "ideal" applicarjOiss are inti-avionics 
jamming. Ufidtr-■water oommuiucatsorLt and (he 
location of iubmarmes, straiejic defense and 
warfare, qpetal ions in space, and possible use 
tr< large-scale and weath-ct modiftcitian 
Interferometers w'iU be the prtnopil demntt 
Ol my such W'Clpon. and may be the cote of 
Wme Of the Soviet devtcn. uvd Weipons which, 
have been eUAftiined The weapons wJJ need 
CJtplOHve power generators it branch of tech¬ 
nology jn which they are highly proficient), 
special power units TO produce energy from 
vacuums, irmdaion. to create and altemaie 
waves, Founef transform in on computers and 
transmitters, and iiming-pousting instruments. 
But. if the Second Order of Reality is eorteCt- 
]y recognized and can be entered it ptediaed. 
the military gear required miy be neither Urgr 
or complicated While this might enharvCe the 
present dinger, it might also facilitate ihe ra^h 
0! quickly countering the unexpected Threal 

* ■< 4 m 
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Firsr, *he world in which we live has under- 
pone a major traniformatiOn Wc have learn¬ 
ed to live in, two orders of existence, the Eins¬ 
tein ind Tesla teiJities. The first is known ts 
ipace-cime, and the wrOnd as the sub-structure- 
of matter and vacua SpaCt-time is feur-dim- 
nuwnil, and the two realities together Are at 
least su.-djmen#iqn4 

The transformation has come 44 a major sur¬ 
prise, but the surprise U behind In as a fact and 
and « m occurrence. Comprehension, how¬ 
ever. ts nil! ahead of us 
Second, the USSR knows about the six or 
n-^timenstonal world, and it seems to possess 


various mrtrfefOfflctrk- equipments usabte fqr 
directed energy operations This means a 
nmegie rurpfisC may be in the making, 
poiuldy s decusve mrphse 

Third, the expfonAuon of uniLatctal surprise 
h Lased on fupceior knowledge and equipment 
This can take different forms ringing from 
JM-ycbo-potiiically induard panio to mduiPi' 
diiinen Actual dHticcs for the Somm, if any, 
depend on their concrete cipabjJjtifo And 
fourth, a prudent reader w-Jl underaand that 
the discovery of a danger MUit be nippLemoni- 
ted by its measurement This task mufl be per¬ 
formed wnhoui 4day hy knowledgsaJale. wue 
— and young — experts in intelligence, itienre 
and icchncJogy, and military pluming 

Fifth, ft seems reasonabJc that Tola wcipom 
must be studied completely, and die umpire of 
the noveln' on aosiiflg and emerging Mma- 
merts assessed 

Kdther panic, nor fhghl from reality wJl 
help, Mid the typical advisers who bditdc cr 
deny innovanons should Iwt be expected to 
be usefui If the dinger is rul. Tela weapons 
w iU mean a miliury transformattoji whose 
magnitude will exceed that of The fludeir and 
etcaronic space rcvoluikrfu But the effect of 
those weapons will depend On the enetgv' 
which is fed into them Furthermore, surmis¬ 
ing that inn have been going Cm, those 
weapons must be produced and deployed, and 
cnewi must be (famed to Operate them Evey 
surprist has its limits 

The task, therefore, is not insoluble. On the 
ennttaj-y. in eXtnotdmarv chance to discover 
enundy unprecedented opportutuues for seftfn- 
ir may be anting The Pcniageti includes spe- 
cialms who are knowledgeable about the de¬ 
mise of the old vaai urn and the emet]gence of 
novel dicnemioru Bui they don't tcLioe she 
"political attnoiphert" is receptive to msch 
novdtspj No realist should eapta bureaucrac¬ 
ies io champion iwhflofogicaj upheavals, let 
afonc total transformacjoru v 
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TESLA PHYSICSFREE ENERGY & SOVIET WEAPONRY: 

AN INTERVIEW WITH COL. THOt\£AS E . BEARDEN 


/ft Our Apni rjju# we promised you more on so-called free 
energy devices. Our investigalOflS ltd 
US to further div fries. most notably ;he 
startling assertion that i/if Soviet 
Union has advanced weaponry de¬ 
veloped from Tesla physics, The most 
often quoted source of these allega¬ 
tions, perhaps the most knowledge* 
tble Western expert on Soviet Tesla 
weaponry, is Cal. Thomas E, Bear¬ 
den of Huntsville, Alabama* Not co¬ 
incidentally, Col. Bearden is also in 
. the forefront ofthe application ofTesla 
physics to energy production, So in 
June we packed up and drove Hunts¬ 
ville to interview Col. Bearden t so* 
companied by that gentleman 
attorney, monetary realist, and stu¬ 
dent of the unusual, Larry Sec raft. 

When you are dealing with a wide-ranging mind such as CoL 
Bearden s, the conversation quickly gets out of hand. The 
economic, military, and industrial implications of Tesla 
physics are so broad, however, that / think certain digres¬ 
sions Ore justified. The opinions and assertions made are 
those of Col. Bearden, not necessarily those of The Money- 
changer. However strange our discussions may seem, we 
hope it will stimulate you to further research of your own. 

Moneychanger Col. Bearden. tell us a lit tie about yourself. 

Bearden I retired from the Army as a lieutenant-colonel, and 
now work for a large aerospace firm, 1 do luirly ordinary 
things. Right now t am applying wme expen system teeb- 
fwlogy for artificial intelligence and weapons analyses. Very 
ordinary things. 

MCFrom whul we've read you've somehow become the most 
quoted expert on Soviet Tesla weapons. 

AcardenWcH. probably that's because 1 was one of (he very 
kw people that h.sj guts enough logo out and say that they 


had developed such weaponry. Now certainly Andnya Pu- 
harich for iome lime has been laiking 
about the development of Tesla tech¬ 
nology. and Dr Beck has Eeen investi¬ 
gating the effects of electro- mag-ietse 
fields of alt kinds on biological systems 
and human beings. These are all Amer¬ 
icans, But whai I really started out to do 
was just to look at paranormal phenom¬ 
ena, unusual phenomena. Ever, thing that 
goes bump and bang, just unexplained 
things across [fie board, without any 
preconceptions. When you do that, it 
very rapidly becomes obvious that these 
phenomena art not working by the Sawa 
•of nature as we teach them today, and 
that shouldn't surprise us. We’ve only had 
a modern science about 300 years. 

MC Does ^unexplained phenomena' 
include psychokenesis i,moving things with ttie mind), pol¬ 
tergeists, flying saucers, parapsychology, miracle healings? 

Bearden Well, yes, but we haven't studied all of those in¬ 
tensely, It's interesting that most of those are fairly simplv 
studied. There are, for example, over 1200 sites in the US 
alone in which on any reasonably good nighr with pood 
weather you can see what is called a "will o’the w i>p' or 
wku is realty eanh-stress lights, Here are controlled balls of 
electro-magnetic energy that come out and bubble around 
and they’re not glowing balls of gas. Vou can photograph 
(hem. balls of light bobbing around at below tree level or ul 
(reetop level, Right here in Athens f Alabamaj we have a site 
where two young lads did several years study with lots of 
photos, and it's quite easy to ‘'prove” conclusively that here 
is a natural phenomenon lhsii anyone can observe, Mean¬ 
while in physics many people are touking for liehfnmg con- 
irol or 1 elect ro-mngneiic energy in bull form, and trying to 
make it wuh huge voltage blasts and here it is, gently, .dl 
around them. But they duittgiaiut oi she ivory lower to look 
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3l il^ln their minds they have already labeled it folklore, htn 
they've never gone om iu see. 3 here have been several very 
good studies, dune on These lights, with all sum ol equip, 
mcni, parlrculiarty the studies by Vestipa, .Some of ihcse 
lights do internet wnh human thought. 

Now then; b another interesting thi up about science. It's quite 
fmhKKnfek today for a hardcore scientist to take un official 
position that we arc essentially robots, Our minds are sup. 
posed to be really nothing but ifie product ot'eleClncal eharjKs 
in ihe nerve cells and brain. 

MC B. F Sktnner and his group. 

Bearden Well even worse (turn Skating, rhev real|v contend 
Efiac the human being is not really a living thing, just a robot. 
I was once guilty of telling one such learned professor (fiat 
if he believed thru he was u robot I hud no further mteresi in 
tafkihg lo him because I didn't talk to robots, | miked to hu¬ 
man beings. 

Tesla was quite rig}jt y and all the textbooks 
i*t the western w&t'id art quite wvtmg, 

MC Not much room for God in tfiai system, m there? 

Bearden Not much room for God and not much room for 
human beings. What upsets me jbdut our Western science 
is the prevailing attitude of trying to suppress anyone who 
W’ishes 10 study anomalies. They attempt to impress upon a 
graduate student that there are no unomaltes, that everything 
is already completely explained. 

.VIC That sounds like a good deal of presumption. 

Bearden Of course it is. As I said. we 've Ortlv hud a modem 
science for ]Q0 years, and we're v^ry unmitive yet. If there 
were a million year old culture, wc wouldn't even rtcoEmje 
the science they might have. As orte great science fiction 
writers states, we would simply see sheer magic. When the 
foundations of our present science, let 's take electro-mag¬ 
netics. were put together, say m* years ago. they didn't 
know anything about un electron. The\ didn't"huve the elec¬ 
tron theory when they rut together the basis of electromag¬ 
netics. they just looked it a thin fluid and developed the 
electro-magnetic equations. which are '.imply fluid equa¬ 
tions, hydrodynamic equations. Liter we discovered elec¬ 
trons and fitted them mto the theory. 

One simple example proves that all the electro- magnetic 
textbooks are totally wrong at bast level. I m run saying 
Ihey re not useful, just that The Tundumental concepts art- 
wrong. Since Hem we have said cfiai electromagnetic waves 
are transverse waves. Tesla pointed out (hat this was not true 
at all. In a wire, we visualize the electron us being relative 
free to move. They ure and they aren't, They are free at least 
to move sidew.jys to the skin ol the wire Ihev cannot Mow 
very much down the wire like water running through a pipe- 
The I electromagnet tel signal runs down (fie wire wnh a speed 
almost the speed ui light, hut rhe electrons unlv dnti along 
with tfie v el(.s.ily l h; 1 1 might normally he on the order of so 
many meters per second, not at all the "mh) million meters per 
Second lightspecd. So with respect to the signal i tin nine down 
he wire, thju electron isalmost Iro/cn. It Jtturdh moves down 
ihe wire at all [| moves with a ' veluutv flu - electrons 


drift gradually along lhe wire, hut (he signal is long since 
gone. Now thus little free electron is spinning, which means 
its a little gyro, it's rexiramed along Ms line of nun rircnl. 
That means it can’l move away from a disturbing force, be¬ 
cause any disturbing force that pushes on a restrained gyro 
cause the gyro to preci-fi. that is. to turn at nehr angle’s to 
the disturbing force, So if the model of the electron as a little 
spin rting El™ is true, the duel run has to move sideways to 
a disturbing force. This menus that if l deled an electron 
movement, the disturbing force was at fight angles to rfie 
way the electron moved. That's How we always"detect the 
electron moving, sideways, laterally, transverse. Inescapa¬ 
bly this means [fiat the disturbing force was longitudinal. Ii 
never was transverse in the vacuum hi util. The point is. you 
aren't measuring what's in Lhe vacuum, you measure what 
the electrons are doing in your probe, they are Hertzian 
waves, they do make such waves, hut rfic wave in the vac¬ 
uum lias never been a Hertzian wave, it Has always been a 
longitudinal wave. Tesla was quite right, all the textbooks m 
the entire western world are quite w remain chal respect. The 
electrical signal in a vacuum vibrates like a sound wave by 
rarefaction and compression Tesla called it an electrical sound 
wave, and that s what*j in Ehe vacuum. 

MC I thought Thai an electrical curren t was a flow of elec¬ 
trons, You are saying that the electrons are in there, bat Their 
how is not what the electricity is. 
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Bearden The signal that flows down [fie wire is not the flow 
of elect runs, The elect runs move m the field ih.u makes the 
signal. Electro-static scalar potential is wfiai moves down 
tfie win; and that movc* essentially at Ihe speed ol hehL. We 
measure the electrons moving side wets to rh.it force, 

MC So it's a misnomer lo say that an cEccJncul current is 5u 
hen? or 60 hertz, Tfie current is not. The movement ot the 
electrons is, 

Bearden There .ife two currents in the wire There re Ihre 
current made ol lhe electrons and ii re moving along m me¬ 
te r> per second, not nearly the speed ol light; it is lhe muxs 
current. Now the massless charge, what we call the electro¬ 
static scalar pel ennui. TIE- held, does move down the wire 
at almost the speed of light. Just as tlire concept mo is ail 
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'"sled Up, so are Che Foundations of lht; force idea of Far- 
/ ami hi* ’"fLircu lickls which don't really e*lM in vacuum. 
MC What you're saying tlrxii there is a sy-sicm of electrical 
physLes (bat works lo predict how- ekelnciiy will operate 
under certain circumstances, but d is bused on a false defi¬ 
nition- That it speaks correctly or corner to the correct con¬ 
clusions does not mean that ti armed .u ihose conclusions 
correctly, 

Bearden Whut ha*, happened ls that at each step l hey did the 
best they knew at (be slate of the art, but nobody has taken 
the next UX) years oe’ knowledge and tbc changing ideas about 
the nature of physical reality and gone back Lo ihose louti- 
dations and said. Which ones of these now need changing 
because they don't match, We need a scrub job. Tesla saw 
this, he knew jl to begin with- Ten la couldn't understand why 
every ore was taking off down tbc wrong mad, 

MC How does all this tie lit with free energy 3 

Bearden If I want to build a free energy motor, what"! want 
islets of energy that won't cost me very much, Wha,t I have 
to do is set up a nver, a natural situation where nature ii 
putting in the energy flow. Here is this stuff here, thus dense 
flus, ail in a vacuum, very dense. U forms a stress, tremen¬ 
dous energy folded against itself, l must set up a river in this 
stress, and a way to collect that and turn it tmo radiation 
which will gjse me electromagnetic energy or movement of 
panicles which will give me ordinary electricity But realty 
what 1 have to do is «t up this virtual river, and thai b not 
much different from sticking a paddle wheel mio an ordinary 
tr, its just a more subtle nver. A paddle wheel is really a 
e energy device. It doesn't cost you anything. Somebody 
else runs the nver, As long as the paddle wheel isn't broken 
and that river runs, you can sit there and extract energy from 
now on. forever, There are subtle energies that can be set up 
in the electromagnetic realm and vou can :up rhem from now 
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MC But how do you go about tapping them v 

Bearden Nature has been most kind, This link c loci run, Ihis 
liltlr charged panicle, isuem/y kind of pump. and a vacuum 
sump at the s.imc time. It's blow ini; out ihese virtual parti¬ 
cles, flux and iL's sucking them mat the same time at jnuwtul 
tie. Nature keeps that thing going forever, you don't have 
odo anything. We live in a universe ol magic pumps, called 
chajged jui titles, i .scry thing is dial god. it s hmlt lb,it w.o 


These scalar wives are coming from everywhere; the sun. 
siafs, are pumping out tremendous scalar waves, enormous 
amounts of energy far beyond what we ever ! bought of, 

MCDiis is the '"sea of energy", the ether, (hat Tesla physics 
talks about, 

Bearden Of course In one cubic ee mime ter I here is enor¬ 
mous energy, enough to build Ibis whole universe. 

When we look through these \problems with the existing ac¬ 
cepted) electromagnetics 1 am si.-uck by a most remarkable 
thing. The present electro-magnetic theory we are using. 
Heruiao waves and so forth, shut off the free energy nvers. 
Nnw I can't prove. ,. 

It i vas because Tesla finally repealed to 
Morgan that be was going to give the woiHd 
free energy. Morgan knew that would end 
his empire. 

MC Do you mean that theory sec up a conceptual block n 
When you say "shut it oflH you don't mean physically shut 
it down, but rather shut off our ability to conceptualize it '. 3 

Beardrn If you apply that kind of a theory and those kinds 
of principles you can never get free energy. My opinion is 
that IP Morgan, possibly Edison, hired lhai done 

MC (aside to Bee raft] Do you notice ihe s.imilartt\ in me(h- 
c^ology'. 1 All the books with ireiru/rred 1 definitions and eases 
are taken oul of the law libraries. ibe plates of old books w^rc 
destroyed during World War IE, ostensibly for lead ex en chough 
we had a surplus of lead. What's being said is neser changed. 
They change vourability to understand what the terms mean, 
ITs newspeak nght out of Orwell's /$#J, Rememher what 
Stalin said' 3 "The dictionary is the most important weapon 
in my arsenal." 

Bearden Of course. If you read the Russian constitution, that 
would be a great constitution if they really abided by it. 

MC Morally ibis is the same thing ihe Nazis did to the Jews, 
They just changed their definition. Thcv denned ;hc Jews as 
‘'non-personis", therefore it was not morally wrong to kill 
them, because they were not humans. This is exactly ihe 
same thing the US Supreme Court did to the unborn child 
In abortion 

Bearden Now as E say, I can'r prove that, but it appears to 
me there was some kind of deliberate thine done ho Morgan. 
Morgan was the local representative of the control groups, 
the hidden control groups. 

Bee rail The point Tom is making is that we're hauling in our 
world, the world chat you and I are in, lighting these apparent 
enemies. Tom knows a hi tut these apparent enemies, the Tri¬ 
lateral commission, cic.. but he comes it a step beyond them, 
to the ones that no one knows about. 

Bearden Gentlemen. I'll tell you this: ihen basic control 
mechanism upon which control of evervifiing else is rounded, 
control of finance, energy, dc.. is ihe control or science. 

MC Energy, chough. in the sense of oil. pipelines, energy 
prod net iort, L xl me make an -m ah igs tin mgs 11' vnu w ul k u p 
lot he man in ihe sjiwt, and vou.isis turn, AV n.ii ismomw : 
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he pitl!> mn iWtsc given piece" of psiper, which are not money 
all, Hiv ubilil) lo perceive ihai gold and silver are money 
not fXivsihLc long a* Jit Lhulks m Ehue paper money syy- 
n. t). He cab I pvreeo c w h:t T (told and stiver ure. 

Heard™ You set. we used to have paper money which wa% 
pfumisMjry notes, promises to pay gold or silver, but ihey 
dipped lhai promise oil'oil Lhc nutev Now it's just a prom- 
isM.iT> note. hiu n Joe^fl'l siu what they II pciv in. 

MC 1 He nic^hi^iohtty is precisely the same, though. with 
Controlling science or physics. So how did Morgan do it? 

Bearden I'll tell you how- ] Unnk he did it. Now I say. 3his is 
opinion. [ tur'i prove it. *o label it for what tc is There were 
only a sen,- tew yniduale schools m dccirtMmiicnetics in those 
days. Remember this was 1^)4. you didn't have relativity 
yet. you didn't have quantum mechanics yel. You still had 
ether theory. There weren't really that many good electrical 
scientists, very few. and The best or about the best school 
was at Columbia, which Wdi called Columbia College I hen. 
Now my personal opinion is* and perhaps someone else can 
prove it someday, they probably got lo two professors at Co¬ 
lumbia. Thai would have been all it would take to produce 
the books, right, to produce the theory right. 

Totdre talkingaboutfksto* than tighttnm£, 
and matter transmisHoily and it's tjaing vo 
be cheap s real cheap. 

MC Just like John Dewey in education. 

arden Two people could have changed the course of his* 
lory, but I can't prove they dtd r fm saying They could have. 
And I believe Morgan did that, and the reason was because 
Tesla, in trying to get more money to finish that tower at 
Wardencliff hud finally revealed to him that he was going to 
gjve the world free energy. Morgan knew, if all you could do 
was sell them an antenna* you couldn t sell them the energy, 
that would end his lock on energy and end hts empire. 1 be¬ 
lieve there have been hundreds of other scientists similarly 
crushed in pure mafia style, Tesla wasn't the only one. They 
made him a non-person by pulling lhe financial rug out from 
under him. Their fundjmental keystone support ts the con¬ 
trol of science. Its not accidental that we get the hounds of 
hell on us when we come up with an here heat idea in science. 
It's not accidental that you can't get a dollar t'rom the vast 
sums of money spent on the energy problem. Look at where 
the money goes. Nobody is doing research on what we re 
talking about. Physics venires that a vacuum has, plenty of 
energy.. Just ordinary physics. Now the Russians have gone 
ahead and weapom^cd the whole area. The Bohm Aharunov 
effect proves that you've got this ordinary electromuitncucs 
and you’ve pot all This. other mu if. too, that we don't know 
anything about in the West All they've been doing in the 
w esI for the last 25 years is scratching their chins and saying* 
well, what do you know about that? Whul I've gone ahead 
and done is bluntly put out in black and white she most ele¬ 
mentary thing: how to sum vectors lu zero, And a zero vec¬ 
tor by definition, hincc it's a gradient, has a potential. The 
'ness in chat potential is caused by these lofces that I've pul 
there, but l know what they arc , they're mu statistically 
varying at! over the place, because l put them right where 1 
Want them. 


Now here arc two more kinds of resonances that aren't tn 
llhe book. 1 pointed out this wave that 1 was mnkme, this 
stress wave, this scalar wave, s bieh ss summed! lo ^ero has 
all kinds of vectors in it 3 can put a million vectors in it. I 
can put every phone con voruit mn in Hunts vile nn one wire, 
but no normal detector can sec u. lint she one l pl anted out 
in the paper wilt do it. You can create substructures wiltun 
substructures within substructures. There is nu Urn it to it. 
The interesting thm;.j is lhat every new I aver is another di¬ 
mension of space. You're doing hyper-space engineering. going 
arou nd ordinary space and time. 


LI*, i. fflll 1 EAF 4 I If UlTSIILEl] 

neiLJi mu i nit iiniFciaaimi 



• fBFFpFT : *»* 

MC You're laJkmg about fasierthan tight travel. You're talk¬ 
ing abut matter transmission. Teleportation. 

B«raA StarTrek * Warp Seven. "Beam me down* Mr. Spocfcr 

Btai-den Of course. I'm saying it‘sail possible, and it s going 
to be cheap, red cheap. 

Becrtft Has (here been an instance here in the US of the 
teleportation of mass? 

ft ear tic n Sure. 

Bee raft Would that be from, say, Chicago to, say, San Diego 17 

Bearden Oh. I don't know about thas. 1 don't know about the 
Philadelphia experiment. I can say this. The Philadelphia ex¬ 
periment could have happened, 1 rn not saying a did happen 

MC What are you two talking about? 

Bearden You know; this so-called ship that was made to dis¬ 
appear. by popping The heck of it with a great big nnt around 
it. If (hat thing made a nice big zero vector, a nice big scalar 
wave, and they popped it just right, they would have blown 
it right out of this spacetime. You can break space time. 

MC You're talking about breaking it in two and shoving 
something through f 

Bearden Yes, 

MC Now let me go back* you've ploughed up more snakes 
than J can handle. Let's talk about The Russians. We all km>w 
that they cannot %o4ve their most basic economic problems, 
like feeding their own people, I think wc ail assume chat the 
reason this threatening, hullyhoy Soviet sr.iie cslmv is ihut 
it was created, according to The dialectical ilkvrv. to tnrm 
conflict in the world and through ihui com I id to erect a New 
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Worid State. You're saying that the Russians are just about 
f control, and the power that's putting ihem out of con- 
l_, 4 S their imstery of Tesla physics, the application of Ecsla 
phyji.es to weapons? What kinds of weapons" 

Bearden They coutd defray NATO in 15 seconds. There ire 
weapons such as earthquake generators, scalar wave beams. 
Tesla howitzers, force tields. cold or heat explosions. 

MC Why don’t they? 

Bearden Real simple. There axe certain aspects of these 
weapons that make them cxirc met y dangerous U you mve too 
many of them, They backfire on you because you mess up 
spacetime, and you yourself exist in spacetime. Suppose you 
begin to induce volcanic activity and earthquakes and whole 
plates begin to rock. You could obliterate the whole face of 
the earth, just by inducing too many, 

MC What about the Tesla howitzer and the force shield ap¬ 
plication of Testa physics? 

Bearden Simple. They're testing it around the world, You 
can pick it up out of the open literature everywhere, ] quoted 
them in my paper. Nick Downy in AJganistan was looking 
toward Saryshagan and saw it three limes. 

MC Well, then . why don't they use it? 

Bearden In about l%0 The Soviets had a great debate going 
about nuclear war, etc., it's my thesis that along about 19+7 
they ready started hard work in this area.. By the way. the 
Soviets have a philosophical predelicuon toward Tesla phys¬ 
ics, because it employs opposing farces This is a natural fit 
tn their philosophical dialectical method that comes from 
get through Marx. io they poured money into it like mud, 
tuice the 30s when they apparently stole the Moray device 
in Sals Lake City. 

MC Back to my question: what is it that prevents them from 
using the weapons? 

Bearden They're not the only ones w ho have the weapons. 
There's another country that's had them since 1969. 

The Russians art just about ant qfeanttvlj 
and Teda physics is putting than there, 

MC Who is that? 

Bearden I can t say, 

MC Why not the US? Surely the folks it) power are not that 
stupid, or are they? Did they just slip up? 

Bearden l just described, for example, a simple definition, 
where E said tf E believe the way we model an eleciron m 
particle physics today, and I looked lo ree which way ihe 
electron moves and l saw ihui the electron, is preceding, 
then therefore the other force out in the vacuum is longitu¬ 
dinal Now cither you have to admit the vacuum wave is 
longitudinal, or you have 10 ibrow away everything we ever 
knew about gyros und all those models. You can't have both, 
and yet bow many hundreds of thousands of Ph,D.s hi dec- 
trical engineering, elec ironic crtgineenni:, decuncal physics, 
etc., have wc I rained that have not seen that simple thing. 1 

tC You’re sayinc the ability to perceive ibe importance of 
Testa physics doesn't exiM? 

ticurikri I’m saying were Urn brainwashed when we begin. 
Pan of n is fear of profcsstonal reputation, fear ot proies- 


sional ridicule. Scientists will hound the non-ccmforinistsoui 
of their jobs. 

MC Bat the components of Testa devices do noi require some 
new manufacturing technology. It can ail be built* free en¬ 
ergy devices or weaponry, with oil the shelf technology. No 
new, huge capiLat base is reeded: yiiu can build n with a 
machine shop. 

t «-s, -HUCLEir FLASHES OFF THE COAST OF AFRICA 



• II 9.1. w! "itl. 


t Em*!*- ni*hcts, sir 

itiiMii n<n of tltlci, 
1.ikH frp til* 1><«LL1 <Ht 

urr tihi t »■ I 1 t>G l - 


TULA NQWItEtft 
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Bearden You can build Bedini’s free energy device for F5-MK) 
to R50(HReaders. for FS3.Q0 you can order Bedims Free 
Energy Generator a blueprint for a free energy device by 
John Bedim, from Tesla Book Company. 1SS0 Magnolia Av¬ 
enue. Mtllbne. CA 9*0501. According to (he Bohm-Ahar- 
onov effect, if two zeroficld scalar wave beams ire crossed 
in a distant region, real physical; effects exist in (hat distant 
interference zone, without travelling through the space in 
between. It is the potential vanaison that is accomplished, 
not transmission of energy through space per se. This means 
you can transmit energy over vast distances, but not through 
wires or air or space, this has already been done in a pro¬ 
prietary laboratory. The only thing between the two is a sca¬ 
lar potential. 

MC But if you're throwing out energy from a generating plant, 
why isn't there just an explosion at the focus, the point >ou re 
aiming at? 

Bearden There is an explosion if you pulse it. That’s what 
our VELA satellites detected in 19 7 9 and 19SG off ihc south¬ 
west coast of .Africa, as a scxailcd "nuclear flash'. Or you 
can have a receiver to receive the energy and run motors 
and whatever, 

MC You're talking about being able to "mine" the electric 
trmsmissioi wires for the metal in them. They won't be needed 
any longer. t 

Bearden Yes. and by the way, I can arrange the transmission 
system by selling my potentials the mher way, so chat E don't 
transmit energy to another point, hut raiher 1 suck energy 
out. That phenomenon on Apr! 9, 19X4, 2tHJ miles tram To¬ 
kyo off Japan, was a cold explosion. 150 miles ift diameter, 
sucking energy out of the air. 4 massive cold explosion. Ibere 
have been 77 other such cold explosions, picked up by our 
weather satellites -jnce I^J in the Soviet .irvlic in an area 
that has no volcanic activity. 

MC Which is the wav supposed Is that l he Soviets are en¬ 
gaging in weather control or mobilisation : 
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Bearden It’s one of the ways, It creates a missive low pres- 
Sure cell. If t reach out ami put energy in {instead of laking 
it out), you get what's called j high pressure cell. If \ cap 
reach out and cause taws and highs, I can control I he weather 
ah over the com mental US. They've beep doing it since early 
1933, 

Becraft This is something I've been talking to farmers about. 
I specifically watched the weather last year, and saw it tn (he 
unusual '‘behavior'' of the trees, especially the hickories, List 
year we had a real wei spring. Around here the hickory irees 
typically get hit by the bugs arid they're lull of holes by this 
bine of the year. Last year we had a wet spring til Jure, then 
it just dried pul. But l he trees Uidn t show blighting, and the 
hickories stayed green where normally from lhe heat loss 
they'd drop (heir leaves by (he last of August or first of Sep¬ 
tember. They didn’t do ihui. they hung on the trees. turned 
golden brown, and fell ufT in October. They were luxiurant 
like never before. Yet in travelling: ] watched ihe trees and 
crops aH ihe way up to Chicago, They were deviated by (he 
htaL In some parts of Indiana ihe crops just came up and 
r ell over. 

On April P } 1084 there was a 150-mile cold 
cxplak&n qjf the coast of Japan, 

Bearden They wanted to ruin the US corn crop. Now how 
many years can you lake that? 

Becraft Tom. did they not do that from satellites? 

Bearden They can do that from satellites, but they don’t have 
that much power in most of the satellites. They can do et from 
Russia. It can be located as they will. 

Bet raft Can they not pick up satellite pictures and work an 
effect from those? 

MC Now, wait, what are y'ail talking about? Is this some- 
thing new? Are you talking about the same thing that hap¬ 
pened to the submarine Thresher'^ 

Bearden You're talking about radionics. Radionics opera¬ 
tors have known for a long time that if I have a photograph 
of you, I somehow have a very peculiar pattern exactly like 
you, a fingerprint. 1 can do things to this fingerprint. 1 can 
turn on my radionics machine, which produces scalar w-aves. 
and I can make those vibrations (Undetectable by normal 
instruments! occur and then gradually C can produce changes, 
and these changes arc measurable, 

MC How does it work? Are we talking voodoo? 

In 1984 &r 1985 we could see stai-vaticm in 
this country. 


photograph does is to capture I hat scalar pattern hv captur¬ 
ing the light which vames wuh n that pattern 1'he photo is 
an im print of that exact pattern, Now u I take l hat pat Lem. 
measure and analyse the major puns. I he tug ones, and si art 
them vibrating, guess what's going to happen It) youYou'll 
have electrical patterns bubbling all over vou. [ could lake 
the picture of a cancer, and supenmpose that on you. and 
I m going to give you cancer i! I keep it going Jong enough, 
li is also possible to reverse this, and squelch the had pun 
□f she potiem.. (Jr it s possible, for instance, to take a picture 
oi a field infested with bugs, pm insecticide on the picture, 
and project a resonant pattern ol that insecticide onto chat 
field. In tests done wuh the field drawn off into grids, it killed 
the bugs j n t hose gn ds treated on t he pictu re wtt h in sect tc ide, 

MC How does this transmitter work? What is radionics? 

Bkarden The discovery that you can take electrical ma¬ 
chines (scalar interferometers) and get this kind of wave out 
ot them and etieet things at a distance. But we didn't have 
detectors to measure what ihe machine is putt mu out. Now 
suppose that we have lots of power, and 1 take a picture of 
die submarine Thresher That's an exact fingerprint eu' lhat 
submarine. Now I kindle this effect with a powerful trans¬ 
mitter in Mother Russia using this picture pattern, and that 
Thresher finds tremendous energy tuned in on herself, heat 
or any other energy, electrical energy, and throughout her 
electrical system she has interference:, h fails, They were in 
communication with that sub when she was lust! and the 
Skylark on the surface had severe interference w ith multiple 
communications systems. It was so bad that when they re¬ 
alized that the sub was gone it took over an hour and a half 
ro Transmit an emergency message. Everything they had wav 
jammed from the splatter coming off the doomed submarine, 
ThaJ 3 a matter of record. We don't have anybody who rec¬ 
ognizes that's a symptom of the kindling of interferometer- 
generated scalar waves. 

IHIUIIII 



Bearden We re not talking voodoo, we're not talking wuch- 
craft, we're not talking mysticism, we're talking science. If 
I have for example, a tuning fork here tuned to C. and a 
tuning fork over there tuned to C. and 1 (hump the first one 
ft> make it vibrate, the second one will vibrate by sympa¬ 
thetic vibrations. Now- scalar vibration, scalar resonance, is 
not in Ihe textbook, but you can understand it. 1 have here 
a vector pat tern, summed lo zero. Over there is .m iihicct 
with the same vector piucm. uhu summed to zero. Mil 11 
will regrade to the -.ainc vector patient. Ihe huui.ni wm> 
emitting its individual scalar patterns all the time. What the 


MC I still don't understand why the Russians don’t just go 
on and make their move. 

Btm-den They are. Look for it in 1935 or M. We could see 
starvation in this country. 

MC You say that's the way they've chosen to do it? 

Bearden Maybe. They are not going ro do it with nuclear 
weapons, because they don't care about New York city or 
you and me. but they do care about that farm land and they 
don t want polluted, radioactive larm land 11 I pm a cold 
explosion on No'* \uik uiy. cvcrybc^Jy l razzes within sec¬ 
onds, regardless of their arelic clothing Layers ot clothing 
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waits or electric blankets do no pood because it sacks the 
at (Mil of every part of your body on the inside. There is 
j icr fu it. You can t gel in a loxhole or pillbox., il d«* * 

> becauw: I can ju\t place a cold e 'tpluvu.m inside there ^ 
»d it sucks all the heat out and you freeze to dcaih. A ISO • 

ile diameter cold explosion just about covets the heart ot * 

ATO, Three or four of those across (he front will just about * 

3 NATO in. before they ewer Man. and that's IS seconds. * 

you'we gut is soldiers who arc frozen blocks of ice. it * 

acsn'l matter where they are. Nobody has to tire a nuke. • 

1 C is (here any shield against it? 

tar den Other scalar waves, * 

1C How do you know ihey 're coming? 

carden You don'L Its Like 1 wo swords. What's the red shield * 

gainst a sword? Another sword. He doesn't do it lo you * 

eeause you can do it to him. Talk about your balance of 
mir? We just went up several orders of magruiude. I (you 9 

on’t have them you've got a problem What's holding them „ 

ff right now is the other country' that has them, Others may * 
Iso also have them nctht now. Anybody who seriously looks * 
l this stuff with an open mind, no matter what his nation- 
lity; can figure it all out just from the open liierature. * 

■1C This is son of a depressing prospect- Where do we go * 
rom here? 

karden What have we unleashed here? There is no return. , 
ve'vc gone through a one-way door. We have 2 immediate * 
ifObLems. First we have to gel our own systems moving real * 
ast. We can have weapons in three or four months, once The 
nortey’s turned loose, and u year from now we could have „ 
f id of weapons that would preve nt them (tom ever bei nc * 

ibw to do anything to us. They wouldn't dare. And that's * 
vhy I + ve gone so public, why !"m running this nsk, If this * 
;ystem doesn't move, we art all dead. Noi m 1990. not in 
5000, but in L9&5 or I98h if we're lucky. We are dead. This * 

iTLitude that we have 50 years la do it just won'! work, The „ 

jther problem is that this technology, unlike the atom bomb, * 

s cheap, and every litiie Khomeini, every little dictator can ► 

lave it, so wc have to solve the human problem. ■ * 

VIC Thank you very much. Col, Bearden. —K Sanders * 

headers who wont to read any of Col- Bearden's numerous * 

wpeei or further information about Testa ami Testa physics * 

ran wn're to the Testa Book Co-, i$$Q Magnolia Avf., Mitt- 
brae. CA * 

pec rat note: Marking in jJlr article above should he construed US 
ur approval of unv occult. astrological, AVw Age, or paropsy- , 
kological reports , practices . or philosophies . A a onlunfox Chris- „ 
am ive wholeheartedly condemn jru< h practices based upon the * 
■•hole i vCighl of Scripture ■ Wt reject the perfectttbiHtu of man and » 

■j attendant delusions . and dr 4 rtowlcdge one Jimrwjfn Cod i" ho * 

ules the universe . MV find that much of the lute literature *'htcif * 

•urports to deal min Tesla physics drat *.s in Sttbjet (i and beliefs * 

thick are platnlv outside the st upe of prisstcS ue science uj Mr * 
nderuand (hrtn. Yt-t beneath this overlay of the bizarre there is 
ubsfonce to Tesla's discoveries, and the obvious com.ht.iion that 
•is worA has not been f.i: p pr r E;ri l fd in subsequent nienlttu inquiry, 
t deed has been apparently suppressed MV Jo nut believe in per- 
‘emal mo turn mat tunes, hot are faced n uh the reality afexutinv , 

".t iftrrf operate ot flftciemir* ut rn ess of ItWc, even with „ 

. btditti'i him<prptt tor uu h a Jo n c, Ami f/rrtry this fur out of , 

hr oru'imo ► t/j'iNJUfrJi i'iei 1 ftuui/chtftdutiftriry andi urojui attention, * 

- F. Sanders, * 


UNVER.GEfX.lCH 

rr UNFORGETTABLE ■ ■: 

ENOUBLLWLE 


crfrgin ihe Federal ftt;Mcr Vu( 4u, Mu, |1H. pLier - NS I 7, Tues¬ 
day, July 17, IW wvdraw I his tiQhl fur (hose why ^Mll slunk Ron- 
■Jd Reagan is urt their sid(. L h-e^idcniiLi( Dviernnr»u: inn Nu S4-I1 
uf^li-lSJ. F.ligibilny of China iu mukc pLl^cha^v^ jhU of Jc- 
f'enve artbctc'. and w-rvices under the Arms hi port funlrul Act; 
Memorandum lor ihe Hon. jsis I (Jeurge I* Shgliv, ihe heervtary o( 
Slate. Pursuant ht Ihe juthuniy sesicil m me by Section ’(ail I of 
ihe Arms Kspun Control Ac(. i hereby hnd chai the CurnKhm? of 
defense articles and services tsa the Covcrnmerit of China will 
MienjtEhen ihe vecuniy of the Lmtcd States and iprurtune world 
peace [sief- You are dirccied on my behalf ’o repxin ihis rmdine to 
ihe Conpresy This hndmg sh,L|| he published in the f'e-lcrul 
urvr. j signed | Ronnitd Reagan " No a jusl m case yim mighl he slow 
onihctiplake. Ihut's RED China hcslalkmpuhoul. You know. R KD 
CHINA, that noted peacemaker!hat General McArthur fought in 
Korea, alon^ with a few hundred Ihousand A fnern an Marines, sol- 
diersand assorted Koreans You know-. RED CHINA, shosc ecu- 
eenukerv who Hjppticd Nonh Viclnam Uunne the tlesl Vuut memofv 
now, vee josi how. well you can dtmbieUimk hellvjeelt i icinmn 
"wtr Tins is the tame pearrduvt/ui ft tY> CHfSA that tun the 
largest army m rlre HOftTJ, The jcifite group of pevcc-wt’nvm -vim 
lovingly it run gird. shot, nabbed burned, fluxed, drmmed. er- 
ptoded, handed, and Hat MJ to death ui er hfp>‘ million of l heir ow n 
countrymen after their takeover m l 4 MK. Un i peace wonderful' 

zf From Newsweek. Julv t^iH. “Are rfrctrhrtk food stamps ot\ 
the wav’ The US Dept ,U Asncuhure is preparing CO 1es| q food 
stamp system based on change turd;. insLeadof paper coupons Be¬ 
ginning in October, tiiod stame recipients m RcaUmg. Pa will be 
given whue plastic cards, and iheir memhly pucn* of food stumps 
will be credited to j special account ul a local hunk, w hen u card 
holder buys food, ihe supermurket clerk will use an. ordinary cremt 
card readme machine to eiecironicallv tJetul (he customer s food 
slump account and credit (he store’s accoum. The U5DA believes 
tlval ihe new system will make fraud more difficult while eliminating: 
tune ^consuming paperwork.” t * Wc'vc been saying tor a long time 
that the long range goal of the government and (he Federal Recede 
IS to eliminate cash from ihe financial syncm. ^v'hs 1 Because Cash 
IS freedom, and people S-Jtinot be well euntnolJed if 1 hey are running 
around loose with their pockets slutted full of green paper money 
. . or even foodvtamps We spccu3ate that (he coming currency 
call-in aboul which wu've WTilten wmuen, IS aimed in tne noL LOO 
iLsLani future ui a system m which ihere will be no cash. Raiher 
your every purchase will be keyed through an elect runic deliil Card 
system already tnplace with many banks and now being(Csled with 
foodsiAmps. Thmk uboui it. Just how free will you be it tne only 
money you have comes through tme uccuuns wnh one number! 
Just how Likely will you be io j£G up against ihe government when 
all they have lo do is cut otf your account and you are without 
mOn«y? Is starvation an option'.' For your own sakes. read (he 
hand writing, on the wall and gel some gold ,ind silver. Ids o( it. .n 
5 maU, spendable dcnonijfljiLons While you’re Jl i(. ask Us ilN>ui 
(he Warehouse Exchange and how i| can get you oat ot ;he paper 
money, fracttonal reserve banking syslcrtl 

i zr Frgm IXm Bell Reports. July LJ. (‘J’N-f SdfVvcar from Hoi ^15, 
Palm Beach, FL ) J4hU "The Establishment S accountanis tell us 
that it's going Id Cost over a tuJiion dollars (o convince Ihe people 
thiil (hey 1,1 he people] will have elected (he persons (hev Mhe Fs- 
taihshmentanans] have ailready chosen, months ago. to hcuime 
Presiden! and Vice President uf The United States in fhal 's 
not ciMmlinv ihv .■ddilion.it millions it wui ^ L ,si the iKoplc loek..t 
ail uJ Hie kcplX'saabuses ,ijij uiic-tluid ul (lie Ncrutois wlm wul 

su pposcdly f eprt sc n L t he m beginm np ne M > ear. Nor does i u nc I UdC 
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the further millions it will cost ihc people toclcc t the Slate, i nunty, 8 
und Municipal officers whti will he ruunmc 1 h\\ venr, Gnnmcntmit 
on Ihs; federal CxIF-Jvuipinzn , Raymond Heaps -ia‘|IR^ni> 
ativ{ of lhe American IndeTKindcni ttirly. reetmtly *.mj, assuming 
the people really do have ,i chcuec. " I he choice i\ ele." n is the 
Chflicc ui' hgiHL rushed pell mdl into Sncj;ili*m nr having it dime 
more smoolhly ami efficiently. Fr^uih-nt Hcuvtm hu* exceeded 
Jimmy tarter m Cun jinn vtJCialiisL program v has ideally increased 
foreign aid and the iran-stcr ot US hi-gh tninuli^y tu America's 
4 lowed communist enemies 1n*c I he rd-iled ikIcrmiftatKMi he [Acsv 
Reagan. above |. and has neutralized (he MX trn refilled lo he mi* 
feitej 1 missies by busing rhem in hxed silos Vtdltrr t f-rttf! Ifani-. 

Jitir h4s an established votinu record thul should qualify him tor 

(he Lenin Peace Prize with speehil comme ndaLnm, and is sirppuii ed 
by all oflhe Marost-onented union ufficidv Hart differs from 
Monduk only m one way — he ha* renamed the sairte socialist 
plans os "new ideas '. Jei.ve Jut stands gut a> l he darting ul 
(he left. In unews interview. Jackson said that his i>suppuriej by 
the jflufaAr.ni- Cwiiifititir jVn<> Arje Watchers, that ought to he vour 
tipofr. 

if From Verlreulkhr Mllfejhmctn mi Palm & VSirtSthafl 77(1 1 
Stisirtgeii. West Germa n y. July J. I¥w “ hi ow .i nd I hen subsc n be rs 
V'fot hew reveiuthons about (he Personal Jcfchtlficiiliion Sum. 
her 16601. More on this luicf in I he summer Today only a short 
notice from Emd ftsihrn s Swiss magazine diked Feb 

1984: "American banks and concerns plan ihe numbering of every 
citizen. The planned 18 invisibly latooed code numbers contain jii 
data about (he person The plan was uncovered after several Hunks 
in the USA accidentally put rbe new forms mto circulation Art 
Boshkin. official uf (he American Commerce Department “This 
whole electro rue money transfer wsicm is a means to a massif 
norveil larare of i he populat ion The nc w sy stem is so pposed to 

be introduced tn(o the whole wesiern world. To facilitate She Op¬ 
eration I he establishment in Brussels of -i giaflt international Cum- 
puter mil all at ion is planned . . headed op by rhe computer analyst 
Dr. Hennk Eldeman."' * r Look at n rtim way. dear Readers: famk 
of all the money lhe government will save by not ha*mc to issue 
those white plastic cards to the foodsumpers 

vr From the fawtfari FfoitnKwi Ttme\, ‘'How tp create a 

iifi^le European Carre ns s Fhe momcn turn that was once working 
towards a unified Europe has been lost. The one necessary con^ 
di ttorv is the creat ion oral rue European currency T he rc i s one 
way EOimprpvc the situatigifr litftpiirt/lh't Eftrttpwiu s ur» 
rrmy whmh could te freely ex changed by firms and households 
for other 1 European Common Market! currencies. . There is al¬ 
ready one European currency m existence today, even rhoujih Mill 
in its [nfantyi the Ecu i European Currency Unit) Sturtmi; w»ch 
(his. we propose a met hud ui progfessmji to a single European cur- 
rency . . . [inj thnee stages: 

I, Extending (he present use of the Ecu, . Govemmenis should 
bepn to issue bonds m Ecus and espres-,. ;t( least partially, the if 
publk: goods markets Us well as some Ol iheire'ipendiiures in Ecus. 

The private secLur shoutd also b< cncuruaped to use (he parallel 
currency. . Banknoies or funis Jii uni esisi m the Ecu lof Lhe 
Simple reason (hsil fto hank is entitled lo issue I hem This state 
would enable financial, bankine. and industrial ui"g;mivu(ii,ifl> (O ifl- 
stituce ihe miitmuement and plannmp systmes necessais turwije- 
Spread utilization , 

Merc the ,irm is to make the Ecu unellecuve medium of escliange 
and therefort' j real currency. This iMuaij allow t(w creaimrt or 
i EurvvpCnin Central [lank. whiL'li would emerge Horn lhe central 
bankv of each Country fof from the cxislmg tmvpcan I’liitd (or 
Monetary CiHiper.dkm). . 

1. The third si.iee of our plan must be implemented ns quickly j* 
possihk io minimize pinhiL-ms linked w-rth die ninulfariemisi.'xi't' 
crR-e of two Currencies hi each biurnrry, In (ho, %taee the I tu i*. mM 
upa:\ the L'nK I'LlFfpeansliluiks l lit rtntuiimp n.iInMal an ktivs 
in each euunJiy '■IkHjJd lie w nI wtiiivi ii iumii cttcdlaJkiiu luJcicihj- 



ent central bsnk\ should be closed down lie, ,ilfemattve[y. given a 
status similar fa that of a Federal Reserve h.mk I sou know, what 
Cpnj;, Lindbergh called ejpfiim? mtimitt&iHtrsl ifr the mone¬ 
tary system, This European centnil bank should have ;i status 
that ensured its independence vis the political system. Tr If 
all this has a huuntingly familiar ralp, dear Readers, it’s because lls 
the same old threadbare plot that the Elifis(s have been sluPbennc 
over Moce lhe 3Cs. First ihev called it the "bjncur H r then we eot a 
halfway step with the ddlar under the Bret ion Wodds. jerecTneni. 
then in ihe lute ff)s it was. the SDR. ihen up pops the Ecu tn the late 
"Os. So ftuw the long-range goals become dearer. A single cun-wnc; 
)or Europe, and a currency call in for the US. Jason. Australia, Ne« 
Zealand. Canada, West Germany. Great Briium. ck. Then Crum 
those new currencies, tfmeone will "discover'' thai thims are wufkir.e 
su well that «e need yci another. SUPRAN ATIONAL, INTER, 
GAUCTfC. THAN SUM VERSAL. NYPERCOSMIC euffen< , . 
that will work out nil (he bugs in the Trilateral . oopn. 1 mean 
international, financial system. Oh. and tw the wav, donT forget a 
matching cffilmf bank independent of 5he political SVMcm, We ad 
know how wcJ] that already works in the US. So well, sn fad. that 
we really ought to see if the converse works well: a pahhtat 
jvjrem intirptmicnt of thf rmrrut bank, 

^ From a IJean Witur RcynotcLs new switc. 7 ^ Aa “Sew rax bill 
provisions seek to boost compliance with laws The new lax. dill 
espec.ed to b< signed soon by President Reagan seeks tu encourage 
compliance wiih existing laws by making addiiional and morr "ti¬ 
mely information available to the internal Revenue Service and bv 
ejismjjiax evasion penalties. There is a new requirement that all 
[sic| businesses must repufl mmsacfiona m which ihey receive more 
than FSlD.dOO in cash'' tT Frem Rnrinant Seiinf. Julv b, Jsfrt-i 
isMjey from Bo* jt2lki. Fort Worth. TX 76H2- ' The numl 
berstell us that the game can't coon indelinitcly Now. at lorn, long 
last, the Watt Sr, Jtntrrw! has faced the rrtusic. The June :: issue 
devoted a t rant -page htory (o i he con i ptnin j i ntere st probfem oi' the 
LS federal dehi Then it olTeretl an excellent rive-pace repur! in 
* io <he iiiicrnj<| jon»il dchi problem. T h^- rniimbcrx Tell rhic s<i3f v 
)herr u nu kmtwp u ny t*y csr (tftf n i, niiap.ie The writers didn't sav 
this openly, but ifwy oft'erdi no solution* We hue problems with", 
out solutions. The only vaguely uptimrstie people they interviewed 
were official* or farmer officials with Latin American flat ions, ami 
not all of I hem were Optimistic. The opt unis Is .lit in i say now chc 
cnals could be averted, ihev just kepi saying I hat "ih< worst rs 
over ^of now 3 he a/ticie* rn rhe special report contradictfil their 
optimism *•' Look, understand whal (hi* means w* vj r ,i L . H .,fj fllf 
ocrf. | think it means ihat fire t itnyrntUntil! tautncint (iwimtittity 
is tsftnn pntpumt/i* Fiwmency urder> I he punhe Ih heinii tnij 
thal "normal piocedurcs no longer Oiler solulinnv" 
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you hold, Lons icrm rtsislniKC for (he ratio is 5G : I, lunta.- 
lizing near ihe present 47' 47 I was she previous, touch. |J- 
k-ewisc: silver to silver swaps ,ire very utlruelivc row, lrides 
from 90% sil ver com into J,|f ■•• com u ref rHft tioc increases ot 
12 * 14% and more, I prefer trading into 4tr F rather Ilian 
bullion. because if we do gel n severe drop m silver die J IP r 
halves will begin to take on a premium. Thus lower down 
wc could trade yet again from *u r i mlo silver bullion and 
realize yet another increase in silver ounces. It goes without 
saying that any holders of silver dollars should also a! once 
irade into 40% or bullion, Jor me reuses in excess of 75 r . : > m 
ounces, DO IT NOW, since once pnecs begin to move up¬ 
ward the ratio wi|| deteriorate rapidly toward 40; [ or lower 
and Ihe premium on 90% coin and dollars will evaporate 
quickly. 

By the way, consider she advantages of these swap pint; strat¬ 
egics, Suppose you bought a bag of silver [containing 7 l5 
fine ounces) for FS10.000 and [he price dropped to FSh.5UU. 
At (hat price you can swap for 40% halves and realize an 
increase of, say. 15%, When I he price of str’r hues again 
reaches F510,000. you can swap back into ytl%, at a total 
cost of perhaps for a net increase of I l%! That > about 
what you cCHtld get by jPirimg. the parimutuel pool down at 
your neighborhood fractional reserve bank where you're 
betting with everyone else that when you go to get your money 
they W'ill still have some money left, but you woutd have had 
your reserves in silver the whole lime and not run cne risk 
of bank closure or collapse of the financial system. Of course 
the silver-gold strategy offers just as great a return. Just do 
us all a favor and don't spread the word about These trading 
strategies, w'hen everybody else starts catching on trie re¬ 
turns won't be u great. — F Sanders 


CURRENT MARKET PROJECTIONS 9 


The removal of the 30% wil holding 'LL* on foreign deposits 
i" the US broke the hack of support m gold, silver, and the 
ign currencies. Once gold passed through the mume 1-5 170 
point a large drop was assured, and. we got it with a gap down 
Opening (he day alter the July 4iti holiday A scant three days' 
trading took (he price all the way down to FS33h (basis July, 
FS3.50 higher than spot). For the past week the price has 
hovered around the F$342 - FS353 mark- How much farther 
can it go? Aside from testing the FS33* low. u could slop tit 
F53I3- FS320or go on down to retest the I9H2 F525HI mark, 
Wc should see rising prices (dr at leusi another week, even 
ifihc market is going lower. Closes above F535h.50and then 
F536B are necessary to turn it upward again, although we 
could see considerable sidewise trading from here Interest¬ 
ingly. in 1932 the market traded below F5320orlv four week* 
before beginning its upward climb back to FS500. You can 
wait for lower prices if you dare, but I ihmk a wiser program 
is to continue !o accumulate at these prices. IL goes without 
saying that if Mondtdc wins the election the pnee of gold wall 
go stratospheric. I even have some conservative friends who 
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Siiver fell down in lockstep with gold. Widening out the ratio 
lo around 47 to one. From the F53.40 level rive hair-raising 
days took the white metal down to F57.29. basis September 
flic above spoil, from where it has rallied to trade in the 
neighborhood of FS740* F57.70. Ifihc FS7.29- F57.20 level 
is broken, look for a drop to FS6.”i, then an unbelievable 
F56.O0. Like gold, silver stayed under F56.1K)only teur weeks 
in 1932. The upside breakout points on silver are closes over 
FS7.76 and then FS3-20 

There are two negatives or the horizon. Since com mod me;, 
across the board have dropped, wu may be seeing the market 
signaling a more tremendous depression lhan ihe I9.UK, ! 
find this hard 10 compass because every chart and number I 
see suLi show s money creation proceeding Jl full steam. Look 
at the chans from the St. Louis Fed. I see no signs of a fun¬ 
damental change m this policy. I cun only side wnh the over¬ 
whelming bulk of historical precedent and suv that there is 
no example of any mrlution having gone us far as our own 
and ending in anything hui hypenmbbon Rather than trying 
to pick bottoms. [ wiHitd lake ilu-se opportunities to trade 
paper dollars for real assets, namely gold jnd spiver, Klore 
’be nett great, and probably final, burst of inflalion, Hie only 
1 her negative is shat Die bullish concensus, the avenee oi 
the opinions of ness ski ler nailers, is j bil tim high to make 
calling a bottom cum tunable. 

At the very least owners of gold should take advantage of 
the present very high silver to gold ratio lo trade some of 
their gold for silver, A realized rate ui tveri J4 to one here, 
coupled with a trade b.nk into gold at ,15 ; I or heller, would 
n ..... 
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PRICE CDHA/lIStH 
□JQSJbfi 7 j2J/B4 



1CT MO 

fc nil 


m SILVER. 

5or i 


CONTENT 

COL.A 

AUSTRIA - 1&0 cot 3ft tr 

4.4S42 

1 322.75 

iar 20 car 1 tn jp 

ft. 195fl 

a£*75 

iHuTiQ. i 4 sikj: 

4* his 

145*25 

1 tout 

4.1149 

B.94 

CMAM - JUeiJ* Let* 


MJ.40 

AM ftwJe icif 


gg.m 

IFIO Hole legf 

0.WMft 

35.44 

SftElT WIT AIR - serereiw 

0.2354 

*>.irf 

JEIIU 50 btu 

1.2057 

414, & 

20 vm 

0.4623 

159*25 

10 peso 

0.2411 

78.20 

5 ptu 

0.120* 

4O.0y 

2-t/I prso 

4.4603 

24.54 

2 PKD 

4.0482 

E4*25 

1 mice 

LW0 

343.50 

1/2 ohi 

4.5444 

173-25" 

1/1 m*ce 

4,2504 

38.25 

BOTH AFRICA - iXJBXm 

1*0444 

141.40 

\/2 lr^&-raa4 

u.SW 

ir?*w 

1/4 truserrum 

4.2500 

S9.00 

E/JO Ere*HTiftd 

0*1004 

IB.25 

l*o raid 

0.2354 

77*54 

IS,*.* 124 Libert*. If 

4.9*75 

418,34 

IW Ulxrtl, Ihtirc. 

4.9675 

55d.« 

420 St. fcwietH, Unt. 

4.9675 

6te.DC 

we m. an jut ,<jm fik 

1.4004 

335*50 

fflLVEtt 



US 403 MJ iollvf 

0*295/(1 

12*010.44 

US 901 to in 

4.715/11 

6.360.^1 

US tfollirs, cirt, Y&+ 

4*763/11 

10,*O0.rt 

E/ifflhird or SWWIIE 

IW. ai* 

7S*W " 

bulllm, .999 hoe 

111, at* 

0.50 

LPr«*«:tEriJ 

J, 03. 

7.11 


0751 EACH 

COST EACH 
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PRICE/ W* 

I PREMIA! 

Cql^L 

Cql ._2 

FrG<LSj,t 

frti CoL, 

1130.50 

*144*25 

1145.14 

L71 

70,40 

?4.o0 

357*51 

s.s 

135.25 

760.00 

149.82 

1*01 

41*05 

44*40 

S69.70 

0.91 

#9,50 

161*44 

339*50 

5.91 

93.50 

96.54 

174.40 

"l4.2l 

IB. 75 

44*44 

187. S4 

14,11 

. *7,44 

94*44 

169,33 

8.91 

113.75 

414.46 

159.75 

6.41 

373.40 

J 77.40 

150.70 

5.71 

86*54 

90.56 

B8.77 

5.71 

46*40 

50,00 

381.43 

12.61 

24*25 

27.25 

6H,Ib“ 

J0.51 

19*85 

26*40 

m*c 

2J-1I 

_ 164.73 

161*60 

160,75 

6*61 

162.75 

187,73 

1*5,50 

7,75 

94.3 

98*25 

177*00 

11*01 

354*54 

3*1*04 

339*50 

5*91 

134.50 

189,54 

3*9.40 

8*H 

93*50 

96*50 

374,00 

10.21 

36,75 

14.44 

387.54 

14*11 

85.40 

19*06 

161.49 

6*61 

„525.44 

548.00 

S42.M 

59.81 

o73*0O 

691.00 

697,6? 

105.51 

700*00 

791.00 

806*25 

137,51 

153.50 

B6*i» 

153.50 

4.11 

504 <tt.tr 

*wtSS THAN 

PRICE/51. 

5 PRIWIHI 

4ig00J_H6 lM«*Drl250 

ftfflLfeLL 

Froi CoS.I 


12*480.44 

t i.47 

11*11 

7*045,44 

7.245,00 

9,85 

15.91 

11*650.40.. 

12, J54*» 

15.23 E10.11 

765*0u 

SI 0,40 

7*05 

0*Ji 

d3. UnJ 

85,44 

a* :o 

14.51 

e.s 

S. 44 

8.25 

13.81 


®TES t CaluH L aaEd Cain antes irt bs$rd ai roc^d lots of tn-nt* ar tor * For ane dslb com of 

uir *iie. idd 1*5.00 ta taJcMi 7 irn«. tot i-4 cams, jua *3,w* 411 gricrs melon crM:ssi 3 i gut sat 
SO-sUfle* I. liajtM 500 a;* or ao^-iawth bJq. /* £sJ, .' wlrw tritH a*« it CM 125 V Fur *4 Lye 
threw*!! 1104 (<tf I4la*. Of for M« Lw Si, fi-ir. filler auiniitjn ilitfttW ligl^r* Colu*P ft. duck 
are mr offer rer twenty oats gold lots a" 540 ai. ulw lots* iullpr hjj titles uv be jt \ c*er 
prices* 
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Summer Special! 

For immediate sale one Ml 'll VW Ul^ 
7.[XX> mi let: ^hhl engine; goud cruris- 
mrsskin: new pres. 

Tci( drive and see fur yourself! 
52JOO.OO 
I90IJ755 5H5I 


IMMEDIATE SWAP 
KECOMMENDA TIONS 


Ai the very Eeasl wnm of gotd should rake advantage of 
tne preicrt very hegh silver to cotd ratio to trade some of 
“ *J d Cor " dvcr - A realiied rate of even 44 )0 one here 
coupled w,ih a trade back imp gold at 35 : 3 or belter, would 
net ajwiiity ptreem increase iruhe number of ounces trfgold 
you bold. Long term resistance for the ratio is 50 ■ 1 [ 3 nta- 
bzing near the present 47. 47; [ was the previous high. U- 
itttfiMjvcr to stiver swaps are very attractive now, trades 
&om 900; sdver com into 40% com are netting increases of 

tn- 4/ fj lnd m0 - re - 1 prc[1!r tnid ' n 5 ■"(*> ^ rather than 
bullion, because d we do get a severe drop in silver the 4 Q% 

halves wjjl begin to take on a premium Thus tower dow n 
we could trade yet again from 40% mto silver bullion and 
realize yet another increase in silver ounces. Jt goes without 

jm or Silver dollars should also at once 

i,rade into-0 ■ or bullion, for increases m excess of 7?fi Jn 
ounces. DO IT TOW since once prices begin lo move up- 
ward the ratio will deteriorate rapidly toward jp ; | & | ower 

quickly pr€mSUm ™ coifl “nd dollars will evapurate 

By the way, consider the advantages of these swapping strut- 
Jgjes. Suppose you bought a bag of silver [containing 715 
fire ounces ) lor FSlft.tXJO and the price dropped to F$£ ^00 
At that price you can swap for 40% halves and realize an 

reSiTFsiifm, 15 ^' Wh ' : ' , ,h * pri “ 0f m bj - cs 

“ iwap *"'* l ™*> '* YK ■>> a lolal 
eost or perhaps J fora net increase of l l%r That’s about 

. hal gcc ^y joining the parimutuel pool down at 

your neighborhood fractional reserve bank where vou ne 

SSSffaf!??" ^ ’"I*" you *'«>** monev 

they will still have some money Jell, but you would have had 

k. r r J*^ rvtfs 111 si[ver lhc rime and noc mn the nsk 

of bank closure or collapse oil he limndal wsiem. Of course 

the silver-gold strategy oilers jum as great a rcuirn. J U V do 
us alU favor and don i spread the word about these trading 
s raicg.es. \Vhen everybody else Mans niching on ihc re¬ 
turns won t be as great. — K Sanders 






M UN DAT, MUNDAT 



Kceemily v-m mav have heard a new VH.inee.il S( ),S. 
GOLD I hat vmee belongs in kobeil ^ Unndav. 
B.A., M.A., gentleman, ik-oloeun. edinlal of. tin. 
lorNinjind student of pul it h.w NoorHohel'hJj Mr 
Munday counts much m our uperaLiim. His s^ajs, 
thorough compel cnee ami .quick mind are a wel-f 
come addition to uur often iren/ied workplace. Mr 
Munday Irmiies with him varied espenenee and 
seasoned skills as u fnvale mvetror. W c welcome 
Mr. Monday and trust >uu mil mWi have 
i pi>riuniiy to avail yoursdfuf his service*. 




THE 100% RESERVE 

IT any of you, dear readers. are nor concerned about system-wide* 
h.tnk laiture. you should be. Our problem ?s. how to nrsHCCI .sir I 

nMtrvt» and saving. . .have enough paper monev m <t , 

convemenr form, to pay u>uar espenses. If >ou take your HMrJ 
aiuney to a iConventmt Fedcn.t Kcservc System Dank, iou have ‘ 
oprsy the Jrjc I umal reserve same for mrv dollar sou pul m mn 1 

' ln Jake pan In a FM*scheme, cha.m 

letterOpcrallUh in which you Impr there Wilt Mill be some numcv 
kit when It s time ror your Co muke a withdrawal Alehouiilt m»t , 
bunk, [he Warehouse Exchange oilers you a way to keep suer**- 
serves HD (luld anCLor sjJs er, and m.uniajn convenient JisiuidaSs a 
ihe same time. Belter still, the Warehouse Esehan^ ,s ol a 
hurst Amendment association, the Narmrul Cjffim.Klns L t Ji.mc, 
AssociuEBfl, dedicated ip monetary andwlitic.il reiorm m ihe Lniiodg 
SC., te S For more info t rrucion. w me to fhe S, 1 «; he rn \., I ,unnI v. ,| . a 
bouse Exchange. Mr xionah. Suite 205. Memphis. Twrw^c- ’ 
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that w-c must raise our commission rate effective mime- 
ifiateJy fur all Ir.inshcEiuns miAiIvnig arty htmk naptr. We have 

ticverK-litre raised our . .. ami ask Mmluiiuie 

ih.tl the Pales .u L ' am ftimci d i| urn |i,n l^s hunk sjrr nr ut\it 
i green paper rtsunuyi. (he eon inns sum rales are p; | Miehci 
lor any imde whteh is set tied by bapk eashitr eheek. i’mv- 
eller s checks, personal cheeks, rmmey orders, etc Wu ap- 
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of the Universe 


by Dr. Jonathan Tennenbaum 


Three opposing views of the nature of the UnSwrse have 
dominated recorded history to date, 

One view, whkh has g rown to v« n U aJ hegemony overtly 
fast tw years, holds that the Universe is a great empt y 
space--* gre.il 'pot'—filled with various krnds of obiccu 
■iuth as particles, force fields, atoms, molecules, ptanets’ 
stars, and gal aides. These obfecls are assumed to be "inter- 
connected" by fixed. unchangeable physical laws, m such 
hi way that rhe entire Universe might be likened in its time* 
evofutioni to a gigantic machine. 

Tins view of the Universe seems so natural and self-evi- 
dent that most of us could hardly Imagine that it might be 
lutarry wrong! Is It possible lhal the Universe might be a 
completely different sod of being from anything our habit- 
i-iil modes of thought permit us to conceive? Busy with pur 
daily Ifvet, most of us arc happy to hold on io habitual 
prejudices concerning the nature of lfie Universe. We go 
Through fife, so to speak, with a big pot over our head. Not 


so lor Plato, Nicholas of Cusa, Leonardo da Vinci, Kepter, 
and l.cibnic. these founders of modem stienceeoneewL-d 
ol the Universe In a different way, a S an *on logical trans- 
f inite/ a process of creation. The Universo^accordine to 
this view —fs not a "thing" or collection of ‘things ' but an 
ongoing “composition," unfolding in agreement with an 
invariant creative principle, according to which every mo 
merrrjry state of c teauon is limited as fo perfection on ty by 
the UcM of wbar is yet to be created. The Universe con tin- 
u-illy modifies its own characteristics of action, inevitably 
di vr' f gmg from l he machi nofikp beh*vip r prestri bed by any 
fined set of mathematical laws. 

This quality of development, tailed 'Iransfinlte* by the 
t^th century Pfatonic mathematician Ceorg Cantor, is not 
merely a pjopyrty Of the Universe. On the contrary! trans- 
finite development is Ehc substance of the Uni verst; It is 
onlologicafly primary, Man is able, through the exercise ut 
his divine potential for creative thought and action, to in* 
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tervene into this ptocei^ and will Fully transform i-airct accel- 
cjale ii. Thereby, mini ad% as "God's Ihtle helper in ihe 
Ongoing composition i*f the UnivCfse, This dues nol mvan 
that the Univrrsi! obeys no law, but Milter that tFu - succcs- 
Vive t [ jnsf ormat \on & of lh e un\ verse, corresponding rough - 
ly to ordered series of changing physical laws, arc ordered 
according to an invarianl principle, a principle congruent 
with Plato's 'Hypothesis of the Higher Hypothesis/ lh* 
'Non-Other* of Cusa, and ihe "Principle o( Sufficient Rea¬ 
son' of Leibnii, 

As difficult or even obscure as this second view of the 
Universe might seem to many people today, it constitutes, 
demonstrably, the most essential basis of Judeo'Christian 
civilization for two millennia. However, ii would be wrong 
to ascribe the "ontological transfirul*' uniquely lo Western 
culture, to consider it as a more religious issue, or other¬ 
wise to attempt to circumscribe its domain of application. 
Not only is the essential conception of the 'ontological 
itansfinite' far older—perhaps lens of thousands of years 
older---than Plato's Academy: TN S nofron is the common 
heritage of mankind insofar as rnan distinguishes himself 
from the beasts. 11 forms, in particular, ihe methodological 
foundation for the entire development of science and tech- 
n ology r I r om ih e ve ry earl lost times untill oday. 

Throughout history, there have been people who dis¬ 
liked the notionof the 'ontological transfinite, *tird es who 
devoted and continue to devote tremendous efforts In at¬ 
tempts to stamp it out of existence. In Greek times, the evil 
Hesiod demanded that science and technology be out¬ 
lawed, and concocted a falsification of the ancient sago of 
Prometheus to gain authority lor his demand. To this day, 
Ih? successors of Hesiod, the advocates of enslavement of 
the wo rid to the arbi I ra ry will of a Hny oligarchy, have always 
regarded the 'ontological transfinile' and the included 
Promethean view of man as the mosl dangerous of -all polit¬ 
ical ideas- The 'limits to growth" propaganda of the infa¬ 
mous Club of Rome, the efforts of Burl rand Russell and the 
Vienna positivists to destroy the Platonic current in conti- 
nen t,s3 scie nee, a nd 1 h e peri od i c up idem res of rel igi ou s I u n* 
damentalism of all kinds, are all products of the millennia- 
old oligarchical inquisition against the "'onlultjgieal trans- 
finite,* 

Today, this inquisition gloats over what it believes to be 
its final viriory. A tidal wave of irrationalism ihreilerii to 
sweep civilisation off the face of ihe Earth—irr.itionalism 
typified by Ayatollah Khomeini's Islamic Revolution, send¬ 
ing Its children and older people to be "purified' through 
human wave assaults against Iraqi machine guns; or by the 
blood and soil "Mother flu ssia" ideology o FI Fie Soviet Union, 
obsessed by the dream o! building ,i world empire upon 
the ruins of Western civiliralion; or by the so-called peace 
movements in the West Unit demand that wha t is left of (his 
great civilizaiicjn be abandoned, defenseless, to fascist hol¬ 
ocaust- Not content to merely suppress the concept of the 
-ontological tramfinl!c" wi ihl n our cu It □ re, the ol iga rdiists 
have cultivated and propagated a (hod. Frralionalist viewoi 
the Universe, a view that radically rejects any comprehen¬ 
sive lawfulness. Each process has its own lawfulness, inde¬ 
pendent ol all others except insofar as it partakes of a myst¬ 
ical ‘unity of all things.* So, we are witnessing a replay of 


the declining Roman Empire's pagan orgies, a revival ol 
Hitler's "Triumph of the |Irrational] Will," Even qualified 
scientists, blinded epistemologically by the suppression of 
ihe 'ontological trainfinite,' fail 10 recognize this i f ration- 
alfet jisault within ihe body of science itself, an assault 
typified by Nobel laureate Jacques Monod's Chance <?nd 
Necessity- and Nobel laureate Ilya FVifiQgin&'j Hew Alliance. 

The purpose oi ihis article is to assist ihe reader in attain¬ 
ing a ^rasp of lFie "ontological ir.uirtinite.* Induing so, we 
hope to make a contribution la the survival ol civilization. 

Our discussion proper begins with a proof, developed 
by Johannes Kepler on (he basis of a line ol though! going 
back k> Plato's TimaeuS dialogue, that the universe is neg- 
L-nhupif: The universe as a whole has the same character* 
isua of selfdevelopment that otherwise characterize living 
organisms. Kepler's prool provides the basis, in lurn, lor 
elaborating a geometrical language, by whose means tFie 
distinction between energy and wo/ft, crucial It) the non on 
ol the “rintological k. ins fin ice," can he precisely for mu 
la ted. This result h accomplished through an examination 
of several profound, though entirely etemenury contribu¬ 
tions of Gottfried Leibniz, Karl F, Gauss, Bernhard FM*t- 
rnann, and Georg Cantor. Then, we apply the geometrical 
language to (ho consideration of the entire Universe as a 
Single work-process, a system doing work upon itself so as 
to generate new singularities and increase Els potential to 
do work. To pose this point irt as provocative a fashion as 
possible, we have chosen to treat it in the contort of a 
considc ration of how ma n kind might, on e day, aec ompl ish 
a net change in the laws for charaderislpcs of action] of the 
Universe. The article dOMJ with a brief review of the pro¬ 
cess by which, over the last 100 years, the notion ol the 
ontological transfinitehas all but been eliminated from the 
teaching and practice of science. 

__ VltrulerS Proof: The Universe h Neg.'nlr»|]kX -- 

Infhe years 1S95-1&21, Johannes Kepler assembled con¬ 
clusive proof that ihe Universe as a whole shares the same 
fundamental characteristics ol growlh and development 
tha t othe rwi s e c hartcttr izeli vj ng proce sees wi thin t he U n i - 
verse. In other words, not only does our Universe contain 
nepemropic processes, bul the Universe itself is negeo- 
iropic, or self-developing. 

Although the proof is experimental, no expensive equip¬ 
ment is /t-quired. The nocossary crucial experiments were 
carried out starting around 500 BC, and completed in their 
essentials by Kepler himself at the beginning of the 17th 
century. 

Experiment Humber S; Determination of the fundamental 
characteristic!, of visual space. This experiment was com¬ 
pleted some years a go by 1 he p r iesi \ of the E gyptian Tern p I e 
of Ammon, and reported on by Plato in the dialogue U- 
maeus. To set up the experiment, wt consider firs! the 
manner in which the processes of ihe Universe presem 
themselves to our visual-sensory apparalus. At this level, 
WO see Ihe Universe in terms of motions of discrete object* 
images sitting around in empty space [visual space), * all 
this manifold of appearances the discrete manifold- the 
manifold that naive and unsuspecting people often tend lo 
confuse with the whole Universe. The priest-scientists of 
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the Termplt- of Ammon posed the question; does the dis- 
crelt? manifold have identifiable, invariant characteristics, 
from which conclusions might be drawn cuncemme the 
nature of the Universe/ b 

Considering (hat the characteristics of a manifold 1 are re- 
veafed or oppressed by those construction* (hat are pos$i. 
We or impossible within it, the Ammon Investigators ex- 
amined the construction of simple symmetric bodies, the 
rogvlar solids. The significance of the regular solids is best 
located, rn terms anticipating the later development of eh 
enymtary topology, as follows: A body bounded by plane 
similes possesses four orders of singularities: the body 
nselt (the interior), the bounding surf ares daces), the line 
segments formed by the interserrions of the faces (edges), 
and the points formed at the intersections of the edges 
[vertices}. The simplest case arising lor consideration is that 
oi 3 "homogeneous - body in which ail faces have ihe same 

number of edges, and every vertex adjoins the same nunv 
her of faces. 

for example, a rectangular box possesses six fjees each 
with four edges; each of the eight vertices formed at the 
intersections of the edges adjoins three faces. The array of 
integers that give the numbers of the various types of sin¬ 
gularities and l hoi r mutual relations (that is, Che number of 
faces adjmning a vertex) i* called the rnddenc* nwtrix of 
iMu body. Now, w C can Mk, given a proposed array of num- 
bers, !■; pi possible to actually construct a body in discrete 
Space having the given array as Ms incidence matrix/ If so 
can the construction be realised by a perfectly symmetric 

body, a regular solid, in which all far us and edges are idem 
litalf 

The Ammon scientists provided the trucial part of the 
answer Out of alj conceivable incidente matrices, there 
are only five (fiat actually correspond to constructive reg- 
utar solids rn the discrete manifold! These five iyp<« tl j 


sohds, now known as the Platonic soluls, hive the inci- 
(fence mat rites shown in Figure 1, 

In the lath century. Leonard Euler completed the Temple 
of Ammon's solution by showing that these five incidence 
mairites completely exhaust the possibilities of bodies 
(regular or not) construruble in (he discrete manifold. tn 
oi her words, every homogeneous body that can be con* 
strutted in the discrete manifold i% just one of the five 
rlaiuorr; solids, possibly deformed out of symmetrical shape 
(for example, the rectangular box is a deformed cube). The 
five PI .iron it solids are rhus the 'normalized' models of a IF 

construrlibk- homogeneous bodies in the discrete mani¬ 
fold. 

The implications of the Temple of Ammon discovery an.- 
earth'.baking, TMl- discrete manifold must be limited in some 
way. such that any attempted construction of a -‘sixth-' reg¬ 
ular solid runs imo a c liM ous obstacl P -the <f|terete m a ni- 
fold i$ not "big enough." Thy five Platonic solids exhaust 
the possibilities of visual space, they are characteristics fur 
the discr ete manifold and Us peculiar limitation, its -bound¬ 
edness." 

The courageous mind draws a further earthshaking con¬ 
clusion : If the discrete manifold is bounded in a certain way 
expressed by Ihe five solids, then the discrete manifold 
cannot be the whole Universe; there must be on unseen, 
underlying process that generates the discrete manifold rn 
such a way that its characteristics are those discovered by 
the Temple of Ammon, and none other. In particular, phys¬ 
ics Frke ihat of Ludwig Boltzmann, which attempts to inter¬ 
pret reality in terms of -interactions" between discrete bod¬ 
ies in visual space, rs absurd. Keality Ties outside ihe mani¬ 
fold of appearances. In unseen processes that determine 
not only the apparent behavior nf discrete objects, but the 
form of visual space as a whole. 

l a mmutel Why must you invoke mysterious, urn 
seen forces to explain the Platonic solids/* the skeptical 
reader might ask. "The reason that there are no more reg 
uJar solids is just because space is three-dimensional; our 
spate is completely described by a Cartesian coordinate 
system, where the position of every point is specified by Ms 
coordma tes x. y, i . $pace is j ust t he se t of alt t rjples [x, y, t ) 
oi real numbers. Wha t to uid he mo r e has ic tha n th a t f Whm 
istfiere to explain! Why do you insist on making everything 
so complicated/' 

!>ear reader, you are suffering from a mind-dulling dis¬ 
ease k nown as 'mathematical indifferent ism.' just beca use 
something seerm self-evidently simple and basic does not 
make it so m reality. To the victim of "mathematical indif- 
(erentism- nothing could be simpler than a point or a nvm- 
her, nothing more self-evident than a pointlike 'elemt-rw 
lary particle-; yet, in reality, points and numbers are not 
simple, and the so-mlled elementary particles are actually 
tremendously complicated. Nicholas of Cusa settled the 
-ssue in 1-MO in his epistemological treatise Docta Ignoran- 
ba: Only the Universe as a whole, reality ft»lf, is elemen¬ 
tary everything within the Universe is more complicated, 
more to mposil e. No pa rt of th e U n i vu m> ca n exist by i tied; 
the existence of eve rything in t he U nive rse is pred icated on 
the existence of the Universe as a whole, which is the “min- 
um, -! he i rre ducible q uanI u m o f rea I i|y. Point s exis t only 
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Figure 2 
CUBA'S CIRCLE 

Ntchofa s of CuS3'S geometrical representation, shtjw- 
tng fhat human reason *s not attainable through mere 
logical thought: If we attempt to approach a a/de 
freasooj through construction of polygons with more 
and more s tdes (logical thought), it might be thought 
that wo would actually get closet and closer toa circle. 
Nonsense! A circle has no angles; the more angles we 
add to the polygon, the further we arc from a circle. 



ri^urt 3 

PRODUCING TH£ FOUR OTHFfi PLATONIC SOLIDS 
FROM THI DODECAHEDRON 
If a dtagona} is drawn through the pentagonal face of 
the dodecahedron, a cube is produced fa). Preset cl¬ 
ing in the same way, a tetrahedron can be produced 
f/om the cube (b). If (he midpoints of the faces of the 
dodecahedron are joined , an icoMbcdrort fs pro¬ 
duced (c), and in the same way, an octahedron can 
be produced from the cube (d). 


as duiM-rmnud singularities of processes: numbers I'ldsl 
only when some process generates singularities lo count 
And measure. Three-dimensional Euclidean space only 
seems self-evident: and elementary lo you because your 
culture and your stale of mind have so far determined That 
i( should seem so, Science begins, on the oiher hand, with 
I he quest Jo ns: Whai makes things l he way they are and not 
some ulhur way i How can wt intervene to change lhern for 
the bets erf 

As long ris final hematic.\l indifference doe* not blind us, 
the implication ol tire five Plainnic solids is inescapable; 
Some process is responsible for the observed Characteris¬ 
tic? of the discrete manifold—characteristics Ihgt .ire 
summed up in the existence of no more and no less than 
five regular consiructible solids in that manifold, 

Experiment t Number 2 1 The proportion of the golden s ec* 
hurt Chief among the proportion? defined by the five reg- 
olar solids is (he golden mean or gofden^seciion, which is 
expressed mathemalically by k, or{t + V^)f2,or1.6fl2.The 
go life n section IS f OU nd to p redUin i n ate among the p ropu r- 
tions assumed by Irving processes in the visual domain bus 
is not found among the proportions typically assumed by 
inorganic processes on the Earth. The invalidations lead¬ 
ing 1 o these ce&uIIs were begun in Greek times (or carlier), 
investigated in great detail by Leonardo da Vinci and his 
mat hematic? teacher, Luca Pacioli, and completed by Jo¬ 
hannes Kepler. 

Figure 3. shows how all the Platonic solids derive from 
one of the solids, the dodecahedron. The pentagonal faces 
of the dodecahedron are characterized by the golden sec¬ 
tion proportion, whose basic properties are summed up in 
Figure 4. In particular: 

(13 The internal symmetries ol the pentagon dictate that 
if B denotes the diagonal and A denotes the side of the 
pentagon, then A:B ■ B:(A + B) * B. The proportion A:B. 
which is uniquely determined by this relation, is called rhe 
golden proportion or golden section (4a). 

[2) Successive addition, beg inning with a golden propor¬ 
tion A:B and generating A + 3 « C r B + C m O.C + D 
f, and so on, creates a self-similar geometric series- lhal is, 
a series satisfying A:B ■ B:C ■ C,D ■ p.£ ■, and so on. 
This series corresponds to various series of pentagons that 
can be generated from a single pentagon by extension (4bj 

[1] This form of growth, iri which previously generated 
dimensions are added in such a way that the sequence of 
derived shapes grows by a constant proportion, is called 
simple homotheiic growth, Such a process always leads to 
golden section proportions. 

(4} Detailed Study of Simple living Organisms reveals a 
wealth of homo thebe growth processes and rclaled varia¬ 
tions. Correspondingly the golden proportion is found 
throughout rial Lou in the forms of single-celled organisms 
(for example, pentagonal plankton), flowers, trees, ani¬ 
mals, and even in man-fFigure 4 e). 

(5) The simplest schemes of population growsh^for ex¬ 
ample, the progeny pf a pair of rabbits—lead to the so- 
called Fibonacci series—1, 1, 2, 3, 5, 8. 11, and so on— 
whose successive ratios—in, M2, 2/3, 3/5, 5/6, and so on— 
converge very rapidly to the value of the golden section, 
Many-celled organisms governed by such cell-population 
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Figure 4 a 

THp 1‘FNTAGON AND TH£ CpOLOtNSfCTION 
The proportion B:A of the length of a diagonal of a 
P* n fegon to one of its tides is th e golden section , The 
thing ft that this diagonal makes with hva sides of the 
pentagon fs catted a golden triangle, if the sides of 
the pentagon are extended, then a target pentagon js 
produced with side {A + Bp The proportion (A +■ Bf:B 
of the length of side of the second pentagon to the 
diagonal of the first is also the golden section. 7 he 
diagonals of the second pentagon ate of length {A + 
8 + B). The proportion (A + B + B);(A + fii of the 
length of these diagonals to the sides of the Second 
pentagon is also the golden section, so that; 

3:A - (A + 8):B - (A + B + B):(A + &), 

This geometrical construction Must rates the simul¬ 
taneous additive and proportionate properties of the 
golden section. The progression of lengths in gulden 
section proportion to each others A f B, A + B, A + 8 
+ obtained by addition. If A 1 and B « k, the 
golden section, then T + k = fd t 


grQwth taws therefore automatically tend toward golden 
iect ion proporl i on*. [ See Fi gore 4 t .} 

<GJ On the other hand, inorganic bodies such as crystals 
show no preference tor rhe golden section. Typical sym- 
met Fics in the Fnorga n i c do mai n are cubical and hexago naP, 
not pentagonal. Comparing (he hexagonal form of crystals 
such as the Snowflake, with the penragonal form of the 
stanhsh for simple plankton), Kepler was Jed to cannelure 
tfiat the emergence of living organisms was accompanied 
by a shift away from "dead" crystalline hexagonal symmetry 
toward The golden-mean dominated pentagonal symmetry 
(Figure 5), 

VA'hat conclusion must we draw from lhe above evi¬ 
dence? The discrete manifold is characterised as a whole 
hy lhe dodecahedron-golden mean proportion, a propor¬ 
tion i h a t ot h enwise is sh a red on ly by liyi ng processe s man ■ 
ifested "locally' within the discrele manifold. Hence, the 
underlying process responsible for [he characteristics of 
the discrete manifold as a whole must be a growlb process 
akin to that of llving or g anisms. This is Kepter H s proof d f the 
negentmpic character of the Universe Given this, rhe whole 


Figure 4b 

PRODUCTION OF A SFLF SIMIUR SERIES 
T ROM A CO LOF N 5 ECfl O N 
Constructed according to the procedure outlined m 
4a, every triangle symmetric to the axis of the cone is 
a golden triangle. 

C = yt4 5 i D-fl + Cf*C + £>, and so on, and 
A :B ° B C - CD - . . . . 


hierarchical construction of posM86S physics tumbles to 
the ground. 

Thanks to the efforts of Kepler, his predecessor Nicholas 
of Cusa, and his successors Wilhelm Gottfried Leibniz and 
Karl Gauss, we are now in a position to develop a geometri¬ 
cal language—ihe language of conit^funcUonj—by means 

of which we can formulate precise hypotheses concerning 
the nature of negeni rupee processes and work m the Uni¬ 
verse. We shall now present the essential steps leading tq 
Hu- creation of that language, and return ai the end of our 
labors to specify, using that language, how the predicted 
changes In the laws of the Universe will be accomplished, 

Rotation and Work 

In his Harmony of [he Universe, Kepler expanded his 
proof of the negeniropy of the Universe to discover the 
necessary connection between the underlying action of 
creation in the Universe and the action of rotation i n the 
vis i b I e, disc ret e nrva m fold, Specifier lfy,Kep ler obst rved i he 
followm g: Th c- ha rmonic order! ng of the dlicrele man .fofd , 
as expressed by the five Flat on ic solids, can be entirely 
derived from the circle, by rotation. Because the circle ilself 
is gene rat ed by rotal ion, that rtt ean * t hat rctai ion— taken as 
a process of generation—uniquely coheres with the under 
lying n egent rop i c action respon sfble for the obse rved char■ 
3dori s tics of the disere te manifold 

The generation of the elementary geometrical construe* 
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SELF-SIMILAR GROWTH t’ORRESPON 01 NG 
TO THE GOLDEN SECT (ON 

Begin with the smallest rectangle. Adding a square 
fo -i golden rectangle produce*, another, larger golden 
rectangle. Sow, add a square to the larger golden 
rectangle, producing another. As the figure shows, 
this process can he continued indefinitely. The rec¬ 
tangles trace out a logarithmic spiral 
Mow look dr any intermediate golden rectangle. The 
proportion of us longest side to its shortest is the 
golden section, k. so that if Lhcr short side is 7 , the 
long side is k. Now add a square■ to produce another, 
forger golden rectangle. This one wifi have a long side 
of tk + V and 1 short side of k, with a proportion 
(k + fyrk k,of(k f It = k\ This again demonstrates 
the additive-proportionate nature of the golden sec¬ 
tion. 




CONSTRUCTION OF THEFFNTACON 


The first step in this construction is to make a golden 
rectangle wrfh the square. A golden rectangle is one 
m which the proportion of its long side to its shorter 
side is the golden section. Fold the square in half and 
fold the result along its diagonal. If you open the 
figure up again and cot a tong a// the creases, you 
produce four right triangles Arrange these triangles 
as shown in (he second figure above and the result is 
that they form two golden rectangles, one on the in¬ 
side of the figure and the other marked by j is 0 ui vete. 
Now- svifjh three golden rectangles, form a golden tri¬ 
angle as shown m the third figure. Five golden trian¬ 
gles male up a pentagon 


horns from rolilion rs illustrated in- figure &. First, we gen¬ 
erate a circle, Then, by folding the circle—another rota- 
lion—we gen i-r a (e a strai g hif i no, t he d lame te r of the c i 1 d e. 
At the samp Time we have defined The action ol one half a 
complete rotation (1 frfr deg rees >, Fold i n g again dc< te rm I n« 
a second diameter whose intersection with the first deter- 
mines a point. There Foie, points jtu generated by rota* 
lions, points are not simple. The center-point requires three 
rota!ions for its determination, The two perpendicular di¬ 
ameters fii&t created divide the circle into loin equal arcs, 
defining a quarter-rot ation (90 d eg r ec s ;■ 0 nd also general 1 n g 
a square. A further folding operation fa 160-degree rota¬ 
tion) determine* points dividing die circle into three equal 
arcs, defining an equilateral triangle. A somewhat more 
complicated sequence of rotations suffices to generate the 
pentagon (Figure 4 d)„ This construction of the pentagon 
proves that the golden section proportion is subsumed un¬ 
der the characteristics of rotation, provided (hat rotation is 
regarded as a process ol generation. Furthermore, the ro¬ 
tation of a circle around one of its determined diameters 


genera tes a sph ere. (he pr i m a ry solid. Ad d i I i on at steps lead 
1 o tHe five tegular solids whose (rianguta t . square. And pi?rv 
t Agonal faces have already been constructed. 

The procedure just sketched is known in modern limes 
a* synthetic geometry: Starting (mm a basic law of genera¬ 
tion, we construct a series of constructions, using already 
accomplished constructions as "tools* for further con¬ 
st ructions. AM such further constructions -inherit" the fun* 
rfamentaF characteristics of the generation process em* 
ployed. Kepler Insisted thal only rotAimn qualifies as (he 
basic action of generation in geometry. Indeed, (here is no 
geum el ry without l he d rde, a nd no ci rde withou t r 0 tal i on, 
On the other hand, as the Creek geometers, Nicholas ol 
Gusa, LvicaPatioli, Kepler, and, later, Jacob Steiner showed, 
all of Euclid's geometry is derivable from rotation alone 
without recourse to axioms concernln£ straight lines and 
points. 

"Wait a minuter the skeptic -says. "How tan you claim 
that rotallon generates the geometry of the discrete mani¬ 
fold f After all, how can you have rotation without soroe- 
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thin | that turns r without a center-point and without a spate 
m which to route* Aha! You see, t have caught you in 
circular reasoning!' 

Not really. tt only appears that way, because you are 
accustomed to thinking of rotation in terms of motion of 
objects within the discrete manifold. Drop this image for a 
moment, and think instead of rotation from the standpoint 
o( Iheisoperimetric theorem developed by the Creeks and 
redeveloped by Nicholas of Cusa (Figure 7). imagine, first 
quite abstractly, any completed process, Such a process 
might be represented, abstractly, by a clewed curves Curve 
that returns to its starting-point (completion 1. Now. think 
of the area enclosed within the curve as representing the 
work completed 1 by the process; we think of that interior 
surface as the total work (creation! generated by the pro¬ 
cess in the course of its completion. The efficiency of the 
.process is the ratio oi the enclosed area (useful work done) 
to the length of the dosed curve (effort expended to do 
work). 

Under this representation, the most efficient process for 
a given quantity of effort expended is that represented by a 
circle; this is the statement of the itopenmetrie theorem, 
which status, that ampn gall dosed curves of a given length, 

I he circle encloses the greatest area, True, fhe known proofs 
o! the isoperimetric theorem seem at first sight to assume 
as given the determination of lengths and areas, of points 
and lines, and so on However, a closer examination shows 
that rotation itself is rite only self-evident assumption uti. 
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GROWT H IN ACCORDANCE WITH 
THE FIBONACCI SERIES 

in this amp fa case, the assumption is made fhaf every 
pare fry) fives for two generations and produces one 
pair of young during each generation, tech of these 
pairs fives hr two generations and dies after produc¬ 
ing the second pair of young, if, additionally, each 
pair of young consists of a male and female animat, 
which again produce two generations of young r then 
the growth of this animal population correspood's to 
the Fibonacci senes. 

in the Fibonacci rectangle, the proportions fshort 
side to long side) of the oidemd rectangles approach 
the pr opart ton of the golden section. 
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lizc-d. (As feu length and area, it is only assumed that they 
are invariant kinder rotation; no numerical value need be 
assumed.} 

Another way to Mate I he iSupc-rimetui. theorem ik io *.ay 
that ihe circle corresponds so She feast acfron required So 
generate a singularity (the enclosed area}. What does this 
imply? Ahal 11 means thal kve tan turn around and * re¬ 
create" the visual space ol the discrete manifold, starting 
only with the primitive nolion ol a completed, least action 
process as the definition of ''rot si ion." We "rebuild' ihe 
gL'umuiry of space rE.'laiivisiically, that is, everything is de¬ 
fined exclusively by whal is imposed by the.' Ih-asl action 
process itseli, working die isoperirnelfit proof 'back- 
wards." 

The reade r at thu >, point wi I p probably h ave n oted, pe rha ps 
not without a certain a mount of apprehension, that we have 
enlert-da new, unfamiliar realm of 1 (linking, We are defin¬ 
ing space entirely in terms of processes, completely revL-rs- 
mg the usual procedure of defining processes in terms Of 
space and moving ob|ec?like images. We are doing the an¬ 
alogue rn geometry of what the great ancient Sanskrit schol¬ 
ar Panmi developed as the origin ol literate language: Pan- 
mi claimed that Sanskrit, in particular, developed exclusive- 
If from verbs as the fundamental building-blocks of lan¬ 
guage. So, Pjnmi derives (he nouns from the verbs, rather 
than verbs as relahonshrps between nouns, as today's rgb 
turat bias wouEd dictate, 

imagine a totally formless void—it has no points, no dU 
mension, no up or down, nO fttflercnl ialion whatsoever. 
This void is not even a space; it is only potentiality. 

Now let tjur primary rotation ad upon this void. A sin¬ 
gularity is created—the primary area—which so tar has no 
measurable extent or parts whatsoever. Someone looking 
into the void might "See" (his primary area as an irregular, 
twisted surface with bumps. From inside the nt;w trans¬ 
formed void, however, as measured 'relativisiieally" by the 
primary rotation itself, the primary area is perfectly sym¬ 
metrical—it has no bumps or oilier differentiations since 
none is definable by least aclior (least action defines only 
one singularity, the primary area itself). Next, let the prh 
m ary red at io n act upon the void once agaj n, 1 hi s l i me 'fold¬ 
ing the primary, area m half." A new singularity emerges, 
that which we before identified as the 'diameter' of the 
Circle, a straight line. Now, we have a primary diameter 
defined as the re hull of two Successive primary relations. 
Someone might ask? "But isn't there an arbitrary choice 


here? What determines which of the infinitely many diam¬ 
eters js determined as the primary diameter?" The answ er: 
There is only one primary diameter, because unlil some 
oriental ion is Imposed by action upon the formless void, 
all diameters are the same. Once the primary diamcier has 
been generated, an orientation exists in the void, against 
which furl her constructions can be 'measured,' So, the 
creation of space continues 

The reader may (<nd this imaginary construction intoler¬ 
ably abstract. From the siandpoinl of the ontological irans- 
finite, un the Contrary, wu are drimg something very con¬ 
crete: We are developing the means of dunking about the 
process of creation, se If-reflex ively, in terms of creation 
Itself, 

We have pul aside Ihp realm of mure appearances and 
art attempting to Cumuplualiat' she underlying reality of 
the Universe, the domain of negemtropic process known ay 
the "continuous manifold," 

ItieiflJmli.in Geometry 

Anyone who thinks he can tear rt any thing o 1 f u ndam on UE 
importance from textbooks is a loo!. Original contributions 
to science have invariably been made by insolent fellows 
who scorned textbook knowledge and* concentrated on 
fundamental questions of method. Such insolent fellows 
generally educate themselves by studying the writings ol 
the mo&l hubristic of their predecessors, with an eye not to 
what their predecessors thought, but how they thought. 

So it is for the question of the onto logical transfinfle. 
There is not a textbook on Ea rth that can teach you anyl h ing 
of significance aboUT the "continuous manifold." Surely, 
th e latl er was the m.i j n p reoccupa 1 1 o n o f the great es t mai h ■ 
emalical physicists ol the last iiOQ years, particularly Karl 
Gauss, Bernhard ftiemann, and Georg Cantor. Hut, al¬ 
though you will find the names of (host- mini ibrou ghoul 
any mathematical physics textbook—Gaussian curvature. 



Hexagwnal symmetry oi a Pentagonal syinmolry ol an 
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Gausjian distribution, Ricmirn integral, Rieimnnian man* 
I fold* Rieminn mapping theorem, (hy Canror set, and so 
turth ^you will find nothing, or non! to nothing, about the 
essential Ideas (hat led those scientists (o their discoveries. 

Wi th insotoni di s rej;a rd for e labo rated s ec h nicat details— 
which tell us nothing anyway of fundamental importance— 
w e sh .ill now bf ie fly examine Bern hard Rieman n an d Geo rg 
Cantor's 1&5-MW3? auacfc on the problem of the •continu¬ 
ous ma rii fold "Looking from I heir va nt^gc porn t backwa r rfs 
ai the work of Rjrl Gauss, wc shall thereby be advantaged 
to appreciate the significance of Gauss's contribution to 
the theory of conical functions, t» is the conical functions, 
discussed in the fast section of Ihis article, that provide thy 
most powerful means so far devised to Conceptualize the 
"congruent* notions of ontological transfinifeneSs, nog* 
enlrnpy, and the continuous manifold, 
fiernhard Riemann is generally regarded by educated sc I* 
ontists as one of the great inventors and masters of ihy 
mathematical methods utilized until nqw Fn theoretical 


Figure 6 

ELEMENTARY GEOMETRY CONSTRUCTION FROM 
THE CIRCLE BY FOLDING (ROTATION) 
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Figure ? 

THE ISOPFRI METRIC PROPER IY OF THE CIHCLF 
lacob Sterner demonstrated, without use of any af 
EebWc axioms, that the circle is that figure which 
encompasses a maximum area fat a given perimeter, 
If tt i$ assumed that another figure has been discov¬ 
ered that ha$ this property, then this must at feast be 
convex;, for otherwise a connecting fine couldalways 
be drawn from A to B that increases (he area of the 
figure and decreases the perimeter* 

Take an arbitrary figure. The first step—if n is con* 
cave—rs to transform it into a convex figure by wrap¬ 
ping a string Around the figure. Th is increases fbearea 
by the amount shown but decreases the perimeter* 
Therefore, the last step here is to expand the figure 
by a continuous amount along its entire edge to bring 
the perimeter back to rfs original length. 

the second step is to make the figure symmetrical. 
To do this , divide the perimeter in to two parts of equal 
length, AB and BA (for example, by measuring the 
perimeter with a string and then folding the string in 
half}. Then the figure can he divided along the straight 
line that jom% A and R, Choose fbe larger of two halves. 
Cut the other half out and rotate fbe chosen half to 
degrees from A to B. Then a symmetrical figure is 
produced with the perimeter of the original figure and 
possibly with a greater area. If the new figure is tia 
longer convex, it can be made so by application of the 
firs t step. 

Next, fold the resulting figure m half twice (as in the 
illustration) creating the points A* fi.. C, and D. Join 
them wjjh straight fines. They will form either a square, 
or a rhombus parallelogram as shown. If it is a square, 
wre arc finished dnd have transformed the figure into 
a circle. If it rs a rhombus, then the area of fbe figure 
can be increased by ‘straightening-the rhombus into 
a square, while the the perimeter does not change. 

If this procedure is repeated, then the figure will 
get closer and closer to a circle* The circle k the only 
figure whose aiea cannot be incrcas ed in this way. 
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pby\Pt& As a matlur of fatl, Riemann's mare significant 
l or i ribui i on was k j pr,> ve t hail h ese stand a rd mat h cm a lira I 
methods don't Work r 

The crucial experiment involved w.is reported by Rie- 
m,Kin in a n 1059 paper tided 'On the Propagation of pr d ne 
A,r Waves of Hldte Amplitude.' To a first appro*;minion. 
Jf| ordinary sinusoidal sound Wave propagates with uji, 
changed form thorugh the air. Under certain conditions, 
however, an intense sinusoidal air wave wIF! change ns form 
as it moves, transforming itself into what Rk-mann called a 
Vcrdtchtungsttoff* .j shock front across which j disOOntin- 
onus Change of pressure occurs (Figure 8). This is essan* 
toilly the same as the familiar some boom caused by super- 
some Jirctafl Up to the point of formation of the shock 
I root, the propagation of Ihr wave appears to be adequately 
described by ihe usual differential equations of hydrody- 
narmes. At the formation of the shock front, however, the 
hydrodynamic equations break down-some of thepiram- 
clQ rs assume rn Anile values— and the further behavior n f 
the wave becomes, from the standpoint of the earlier ap¬ 
parently valid equations, indeterminate, The process has 
burned new characteristics; a singularity ha* been farmed 
The newly formed shock front behaves differently; it is able 
to do new things, ro perform forms of physical work that 
the original wave could not, 

Eorekat Riemann with his cruciafexperiment brought out 
a universal law of the continuous manifold.; The underlying 
processes ol ihe Universe have the potential fofundamen- 
tally change lheir characteristics of action through Ihe me¬ 
diation of singularities—what appear in the discrete, visible 
mamfold as "individuals" £for example, a shock wave). Ai 
(he same time new potentialities, or "degreesof freedom," 
a/e opened up tor further transformations The*a me law of 
ihe continuous manifold is revealed in the familiar phase 
changes in matter, such as the freezing of water, where rhe 
transformation from liquid to solid is accompanied by the 
appearance of a new singularity-type, the water crystal. 

The breakdown of the standard hydrodynamical equa¬ 
tions at [he point of lorm.ition of ftiemann's shock front is 
caused by no specific fault ol these particular equations 
Kiither. the transformations of the commuous manifold 
constantly tend (o 'diagonalize - any fixed set of equations 
m a manner described by Georg Cantor. 

PI ordinary mathematical physics breaks down .u all the 
reaiiy in( eresl i n g pot nts, wha t k incf of m;, t hemaiici m ust we 
then develop to help us master the continuous manifold? 

Riemann showed the way tu the required "mathematics 
of negenrropy" in hi? 1B54 essay "On the Hypotheses Upon 
Which Geometry Is Based," The general theory of higher- 
oroer manifolds, developed by Rtcmann in lhat paper is 
generally viewed as the basis for Einstein s discovery, some 
years later, of relativity theory. This is true, but firniuin 
and almost everybody else stupidly refused to recognize 
the most shocking, most revolutionary point in Riemann's 
es say t Throw away a if genme t r leal ax io ms, j nsis ts Rie m arm, 
to anyone wilting to listen; the only admissible basis for 
geometry rs the process by which a manifold of order n is 
transformed into a manifold of order rr + \ \ The subject of 
geometry is not a point, nor a lire, nor a surface, nor a 
solid, but [tie process ol transfo*rnation from point, to line. 



Figure fl 

HIE MAN IS IAN SHOCK WAVES 
The model and diagram show the production of an 
icovst/cs! s bock wave as Riemwtfi hud predicted 1 in 
hts 1859 paper. 


to surface, to solid and so on isee Figure 9). Thai is, the 
proper subject of geometry is m-gentropy. 

Aciually. Rii mann's point was more than implicit in Wif- 
helrn Gottfried Leibniz's creation of the infinitesimal cal¬ 
culus, Leibniz's chiel point of departure was Pascal's study 
of the orders of generation of number-series. So, for ex¬ 
ample. we can regard rhe senes 1,2, 3, 4, 5 ,, . , a S a Svnes 

of (h« first order; V 4. 9 ,1 ft, 25, 34,.that is, theories of 

squares, as a series of rhe second order; and 1, 0, 27, c>a 

12V , asa series ol the third order. W* can also consider 
Pa serifs triangular array: 

1 

t 1 

I 2 1 

1 3 3 t 

1 4 t 4 1 

1 5 10 10 5 T 


•aS a series of growing, incruaSii 
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«ow, look J! I lie successive dttfc renrei of the secies terms 

onehTI'lf''' 5 ' h<> P”" 11 Iransfommion from 
one term kj th-c- ncul 

sert«ii,e,s, 1 i i 25iBjW M 
differences: H,5.7,9, 11, 13,15,. . . 

JiLtT* i - WiC * of 3, s, 7 1 and so on, rep* 

r * "r r^ IRfi . pr0ceis ^nsformaiion for die 0 ri s b 
find tneS T,lft[n B ,h * rff H*^nreso* Hie derived surie*. you 

derived sew*; 3, S. 7 , 9 , n, 13,15 _ 

differences2, 2,2, 2,2,2,. . . 

I ’ 1,JS - rhedenvsd series ha* an invariant law of transfer- 

™on oITn^ d '' ri r ,,d ,rum ** preceding by iddi. 

" " Preceding derivation, we can 

IKonslroct Ihooc,great series by “inWgriiior,-; that is, sue- 
cessjve bummadon: 

Os 0,0,0. Q, 0, 

Jnvarum hw: 2,2 t 2 r 2,2, 2,2, . , * 
fifit - , mte g pi|-jt,J,S,? # 9 ( n,13,l5 f ... 
iKond W: 0, 1.4.9,lfc 4 Ba 36, 4% f* r . , . 

Any Vrrlim 1 of modern mathematical analysis C0UfSej 

£SiSmJ ***'' r ! C ° grllie ' heori « in of differential and 

8 calculus m the operation of fermallon of differ 
' nceSr and \ he reverse process of summation, However 
n: essential point has yel to be staled: Where do these 
senes of numbers come- fFotrif 

In science-^ opposed to superstitious pastimes Q f 

corlfen*' 7-'^ iUCh 45 ,oT1 ° or corrupt statisticians'con- 
-Oikons 01 economy indicators" 1 —numbers arise from 

he CmnUn $ ^ Singularities. In facia Pascal and Leibniz felt 
no room for doubt on this question: their number series 
*' iv intended: 10 siudy The characlerist.es of negentropit 

STnhUI^ sh !* u,arihcs aeratedby g proc« S . 

+ r transformation of 

J Igure 9 illustrate* varrou* simple examples of the »o- 
int roca origin of the Ulbrtz^Pascal difference series. As an 
elemenlary physical sample, consider the growth of™* 

Uls tfuo^h ihe addition of new layers of molecules while 
maintaining ihe same overall shape; the molec ufes are s.n- 
gularjires o< ihe growth process. Now what happens when 
J chemical change modifies the crysialhnc gr<Jv5h paiiern 
o a substancef w c have a trar.sformation of the associated 

b tr5V e "?' I*"* l5, ****** ' he mL,,ht>d Allowed 

disc r efy oi ihe ^ r,od,f or 

The Fibonacci series ind the series associated with a self- 
similar growing pentagon provide further, higher Wer ex. 

ample* fFigure4). *. -■ 

W0VU mkl P*tet ihe principal ques . 
kor. raised by fhemann in his ’Hypotheses' paper: How da 
we measure m-gentropyf What is the metric in an expand 
ingRiemannun manifold? All measurement, Wem-nn nob 


I 

>- 


1 j 3 4 s 

r ♦ ■ .i m 

l a .4 
ana 


« 

C! 


# 

rn 

rn 


ifi 


ill' 

r; 

irr 1 1 


r r 

r- ■ — 

I'll 


Zf 

nnrrr 

1 f r r "s" 
rrr . 
; rrn 


0 


2» 

e,- r i 

■— J “ - .« 

j 


4 m 

EjX$! 

kf* 


us 


- r—i ■*■■ wii 

/S'-- 1 - ™.'l 

rirnfk'i'i 

rrrrr,K 


IV 

i 


. 


Figure 9 

RlfMANNlAN TJiANSFORMATIONS N TON + 1 


ed involves Ihegunerafion and coumingoI singular,lies- 

ouTkansform.C 1 ^ ™ 4u,emwl - "o measurement wnh- 
cui cransformzlion. iif more physicists had read Riemann 

i'wor would have faffen for Nreis Bohr and Werner Heisen- 

h«SuJt rt “ t** e ^' crnor °Bfcal paradmt: ihu c ra, m (hjJ 
htcao se a ny mezsu remenl nece ssarj |y c ha ngns t he proc e 

SbtejOnX^' 1 b,FCI "' C kl,0 * tod e e is lh ^for t . imp05 . 

” n conlrary, we Jf « delighted wlso r, we ,J um - 
pliih a 1 lunge uia physmlprooesi—irarulo,ruing ihuUnr- 

^^!w" 1' !0i!nce 11 ■*" sboulr S*lem«nc knowledge ,v 

knowWgo b«r,n P on ,he lr.n 5 io,™,ionof ph,, s ,„l p ro . 

,n - -'^eoid e vei„ P . 

r ' “ do ™"*'«f I’kJ «n« Ol proce«. s ,„ gu | ar ,,i el 5 

Md , r ir ? ' rini,1, '"’ aliIln D ' Ihe roniinuous mini- 
f' 1 a d " n S 11ht ^ ^ ef ^ nee Of a new process -si ngu fa ritv 

3 “ t ,efl '^ d «" ch»g« in ,h. chkrjclerivrjn ol S 
■ t; ’ ,r ",* efri1sof Hie singularities they generate within 
e vrsrble, disoete manifofd; hence, ultimaiely in The dll* 

etc mark 1 old. But, wha, happens betwron two successrvp 
^rms in such a difference ser-esf What happens in the 
interval during which no new visible singular,t,us have yet 
appeared? The continuous manifold is in the ac, ofevoW K 
new characteristics of action, but the transformation is no" 
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completed—we don't “see" ft yet, it Is an infinitesimal rel¬ 
ative lo puf metric. This h the origin and true meaning of 
Leibniz's "Snftmltrwnai quantities* dx r *r, An, and ol the 
term ’nnfin4r5irn.il ralcului," 

Our revelation of the original significance of Leibniz's 
Infinitesimal? will probably send some professional math¬ 
ematicians -and some others—into ,m apoplectic fit I the 
re.'ison is, the(during the early dec adus of jbe T9ih c en rury, 
the Jesuit August Cauchy underlooJt to destroy Leibnizs 
conceptions. by replacing ihe infinite rimaJs by a ’ theory of 
limits.' In Cauchy's concoction, there is no generation or 
Singularities, only the lifeless, banal continuity of the real 
number system, the supposed continuous process of a small 
fr^l number becoming smaller and smaller until ’in the 
limit’ it becomes equal lo zero. In mathematics education 
this lakes ihe form of a pagan ritual, an act of supplication 
to the Buddha-like figure of August Cauchy known as 
"checking through an epsilon-della proof," After perform¬ 
ing this ritual for several years,, the unfortunate victim of 
Cauchy ism can no longer rid himvelf of the fanatical belief 
lhai the limit process of continuous convergence to zero is 
the ultimate reality of the Universe- 

Nonsense! Cauchy's form of simple continuity has no 
counterpart in reality; The so-called real numbers should 
be renamed ‘■artificial" numbers. The only numbers de¬ 
serving (he name "real’ are the counting numbers, which 
count singularities, and the complex numbers correspond- 
ing to the clementfcry negcn|ropic loneiions, which wtr shall 
introduce shortly In the section on conical functions. 

hi the context of Leibniz's true infinitesimals, the mystery 
surrounding the famous ’quantum of action" disappears. 
Stridly speaking, there is no such thing as one haff ol a 
Singularity I There is only one, two, three, and so cm, sin- 
gufaritios, The generation of identifiable individuals—as 
processes „ or t h e obj ecHi ke - sh adow "A mages o t processes 
in the discrete manifold—is fust that: generation of whole, 
completed individuals,. A rotation ol ISO degrees does noi 
enclose one-half of a circle; il encloses nothing. Contrary 
to statistical fictions, it is not possible to employ one-third 
of a worker, or to generate power from three-fourths of a 
nuclear power plant. What happens when a Fifing cell di¬ 
vides? When can we say that there are two cells, rather than 
onef Obviously, only when we can count two complete, 
functioning, Jiving cells. 

There Is only one condition u nder whic h it is perm i ss i ble, 

by a figure of speech, to associate fractional, noninteger 
numbers to the ongoing generation of a singularity; that is, 
when the process of completion ol generation oi the sin¬ 
gularity is medialed by the generation of countable lower- 
order singularities, thereby "dividing" the original action 
of creation. So, (he growth of an organism is mediated by 
the division o( its rdls. hut, beyond the finest available 
division of singularities In the continuous manifold, there 
can only be a "jump" from one terrir-ol a number series lo 
the next; the corresponding, feast division of action in the 
quantum of action 

Canter's Trans finite and Ihe Cun a lure (if the Universe 
Had Albert frnslem been con fronted with the full impli¬ 
cations of Rieminntan geometry, it would have_ to use the 


now proverbial expression—"blown his mind. "By Ihe time 
Erne;cm entered the university, the operations of fielrn- 
J>H,/ and others had largely succeeded in obliterating all 
traces of the ontological transfir He from ihe teaching and 
pr.u lieuof fhuOreliraf physics. 

RiemannS methodological ideas might have been corn- 
pCetely lost had it not been for (he work ol ft remanin'* stu- 
dumt Georg Cantor. Cantor elaborated exactly those js- 
pci Is ol Rremann’s work that were most hated and fibred 
by the Jesuits, by the Viennese, and by British philosophical 
barbarians such as Bertrand Ru^ll Therefore, Cantor was 
subjected to one of Ihe most Intense campaigns of slander, 
iso lai ion, and ata use i n the history o f scic-nr c, B en rand ft u s ■ 
sell, for example, took targe amounts of rime from his busy 
schedule ol evi(doing lo try to bury and distort Cantor's 
wmk. So was burn (he monumental 1901 PrifYapia Wafhe- 
m.ffica of ftu*sell and Whitehead, j bonk on mathematical 
logit that set the stage lor Ihe disastrous "new math" and 
‘set theory" brainwashing imposed on million* ol school- 
children after the 1 ( .^60s educational reforms, Russell wished 
io ensure that no one even capable of comprehending tbi¬ 
onic logic a I (ransfinite could ever emerge from the world's 
school System*. 

fonunateiy. these operations were not end rely success 
M—otherwise you would noi be reading this article right 
now. Cantor's ideas continued in the work of the late Pro¬ 
fessor Kurt Godot, who, in his famous 1931 "Incomplete¬ 
ness Theorem," demolished the attempt* of the positivists 
to deny the transfinite quality of the human mind and equate 
mathematics with a fnirruMrigrcal lattice structure. Unfor- 
tunately, a proper understanding of Cbdel's work and it* 
implications remained restricted to a very small 1 circle among 
his students, owing in pari to the circumstance that ihe 
ruling positivists, refusing to acknowledge that they had 
been demolished, continued id preach the identity ol the 
human mend with a large digital computer. 

fn the 1950s, the American economist Lyndon H, La- 
Rouche, |r. rediscovered ihe broader significance of the 
ftiemann-Cantor work, while jt tempi mg to refute the 
Wiener-Shannon "information theory" approach to human 
intelligence anti find a mathematical apparatus capable of 
describing ihe effect of technological revolution* on an 
economy. Realizing I he implications of ftiumann-Cantor for 
mathematical physics, laRouche Idler scl in motion an in¬ 
ternal ional science project directed at reviving thcRigmann- 
Cantor method of the "ontological transflnlte* in mathe¬ 
matical physics around the concrete tasks of mastering the 
plasma physics of coni rolled nuclear fusion, relativistic beam 
physics, and ihe process of life and aging The work em¬ 
bodied in ih 15 article grew out of LaRouche's efforts. 

Cantor s work is crucial because n explodes any attempt 
to submerge Riemannian geometry in the tiny, flat wo rid of 
algebraic formalism, In particular, no one who understands 
Cantor can possibly fall for the sommonplace characteri¬ 
zation of Riemann's geometry as a mere generalization of 
hiclide.in geometry to the case of more ihan three dimen¬ 
sions. 

The first crucial puint is that a single process-singularity 
may subsume a potentially infinite series of lower-order 
singularities. This is illustrated by the geometrical differ- 
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*>Y ,flt mean pentagon generation 

k ? fler ' dilbre Similar seri«. h is Freddy inv 

pnu-d by the fact chat the circle, considered from ih<? stand* 
po.m of iutj[,o.n f Mibumw fln infinite «?ries of polygons 
fT f k Mw«woK fl. 16, 32,. . , si dus obtained 

* h ; Cir£ * by ^ cc « siv * toWlngi. a«tof called this 
k,nd S 'I n &ulari !y jo, actUil [n finite, 

iS " Ul ,n ,hc Inrtsformi- 

y N rr, A r , i, ,h. numbs-, A- i, „ „, dJftJrv whdc 

2„r “,: ! , |KI! "“"“-wnat dfmen- 

, b“J ■» »«MI C»i»r cxIM < innsMn wAnal. a mim- 

ht j defining an order of iingularilles. R ei ,|| ,h et< , i(lr , i/iJn 
difference her.es cat responding to growing line segments 
growing squares and growing cubes (Figure 9} The first 

SET.?! “ Jn«( the ordinal - 1 / 1 he second -Z/ and The 
E f hs ^«ssp^ growth process corresponds toa 
.aster rueof grovvlh in the difference series. Now,consider 
he array of difference series of order 1 ,2, 3 , and so 


1, 2, 14,5,6_ 

* i; 1.4,9. TG,25, 36 r . . . 

x>; \ 6. 27, M, 1*5,210,., . 

1.1Ml,2S« f 62S 4 1308 p ... 


(i« t“ f '“ be ' nnG * cUss ord «singulxri. 

.4 defined by j goomcic process el[11 „ 5i<>n . ,£ 

colLmfT N. Next, consider the 

SZSSf ■ iJ ' -- ;3 ' 9 - »•«. ■ • • These 

tii.ler mih P h' 7 'r' CO,n, ' pond,n i! 10 s ™Plo exponen- 
txl g row b Fxch ohhcse series g tows fester than . ny p(, he 

rhlnf T ^ 8inS lo di!s K 0cr,o " ! - ih«*fore, the 
class of ample exponential series by H * 1 Finally, ronsid- 

t-i senes such as the 'diagonal" series i, 4 , 2?. 25fc 

corresponding to iho mathematical function This series 

ftaTal!*onh ‘ wl “ 010,d " N ‘ ind &«e. 

an any of Hie simple exponential series tender tv r- si 
Denolo the order of these diagonal series by N + 2, Now 
nmk about Iheimplicatlons of the translotmations A' 
l -t a + 2. Tiiink about how an entire series of orders 
of singularities Al. Af + 1, N d 2. AT + 3 , . m'el'the 

J?" i,hin ■ * 4 U P"' °' d «'Og principle U, and how 
Tener^r ^ “T 7 “°" °' di ^on. 1 isaod columns might 

hnu r ,hCf ^ hCit ' inwiln <Principle whSehcon- 

^lafly reads beyond any order of singularity to higher 
orders. Now you have some notion of Cantor's idea of the 

ls Can|or ' s transHnite 
us a aotatttcai wnsttiict fluttering wound in our heads! 

Is it a mere mathematical tool for solving equations! Aim 
The Universe Uself is ordered ihrs way, 

Dec's.ve proof of this is furnished, as I agouchc points 

msn'^h 'TT" C Kience: b v ’he -great experiment* ol 

The basis of economic science is the observation that 
technologjcar revolutions are necessary for the continued 
etisience of the human spedes. Fvery -order' of i tc h, f oh 


llr.lbd funtirnj. 


Decisive proof of Cantor s inmsfinite is provided by the 
economic 'great experiment’: mart's continued physic*) 
e*rsfunce by means Of tm productive activity within r he 
Unt verse. Here, a desniinjtion research project m tfuwarr, 
deigned to supply fresh water for a S^ing population in 
f> country that is oit-rich but water-short. 


ogies, developed by society al a given pomtof its existence, 
defines certain aspects of nature as "resources F Now is i 
result of What might be described as the curvature" of 
nature, or of the peculiar 'curved' characteristics of man's 
relationship to nature inamely, that the rate of negentroov 
In s S'owmg society exceeds that of the surrounding inor 
gantc and organic nature), continued ulrliaatinn of a fi*ed 
range of technologies eventually leads to a marginal ca 
■ luhtion ot resources. This manifests ft self, prior to the 

aaualphyikal disappearance of the resources in question 

Y 3 n tht> Cofi Is of mi n 1 ng or eq uivt lent activil res 

required to access the resources. Therefore, unless new 
ethnologies are created, opening up a new resource base 
for the economy, society would "run down'and eventually 

collapse m mass starvation and disease. How do wu Jt 
oiVoence SSarf ^‘^^S'esl-ihfough the progress 

_ The progress of scientific knowledge occurs fn success 
s-ve sets 01 -higher hypotheses", fundamental break¬ 
throughs, in which preceding more or less aniomatFc a 5 - 
sumptrons are overthrown in favor of better, more c^recl 
assumptions. Thus, fundamental progress occurs as a se¬ 
quence ol mutually conlradrclory sets of hypolheses 
After the discovery of a new set of higher hypolh«e Sf a 
scientific and lechnolofiical revolution cicrurs There is a 
more or less vast elaboration of "simple hypothecs": rf >5 , 
coverJesand improvements in practice based axioreatically 
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(number of Stars in She dome) X 1/fP ■* (d X ft 7 ) V JfR 1 - o’. 

r^fiis, fat greater values of R, each additional shell makes approximately the tame contribution to the energv dcnutv 

observed at O. ii we add the contributions ofan infinite senes of shells, r hen we wiff have an enemy density at O of 
infinite value. 


Figure 10 

THE CAUSVOUESS PARADOX 


rhe Gauss-Olbers Paradox Is a proof that the universe is finite 
tn mete extent, ft demonstrates that if the universe were ini S- 
mre, the night sky would not be dark but of infinite, blinding 
intensity. To the believers In an infinitely expanding universe 
created from a 'big bang ,' this proof is 'paradoxical'; in other 
words, they refuse ia accept H. 

the amount of light reaching an observer on the Earth from 
any direction is dependent tin the number of stars >n that gen¬ 
eral direction, tf you first assume that the average density of 
in space r$ constant, then d the universe is infinite in 
extent, there will be an infinite number of stars m*ny direction 
from any point on the Earth- Therefore, an infinite amount of 
light will strike the Earth from any direction so that the mgbf 
sky wilt never be black 

Divide space into a senes of concentric spherical shells about 
fhe Earth, going outwards. The number of slats contained m 
one shell of radius Ft and thickness d wiii be approximated 
proportionate to the volume of the shell. Imagine that from 
the Earth outwards space is filled with such concentric shells, 
wrfb continually increasing radii, always of thickness d; the 
observer rs at their common midpoint Q. The volumes r if a shell with radius R is proportional fo the surface of the 
sphere with radius K multiplied by the thickness of the dome, d 5fnce the surface grows with the square of R the 
sh^if volume—and thus the number of stars m thedome— grows proportionally tod sc R J , 

The energy density of the tight that reaches point O horn a star of distance R decreases with the square of the 
distance, thus UR’. The total energy density that the stars m a dome with radius ft produce at point O is thus in the 
order of magnitude of 


on the assumptions of ihe new higher hypotheses, fWe 
mighi think of the last !30 years of development of the au¬ 
tomobile as a paradigm for “simple hypothesis ".3 Texi- 
books are written, educational programs reformed, new 
industries called into file, and so forth. As a result, society 
lakes a leap forward in productivity. 

Etui, although (he hierarchical elaboration of simple hy¬ 
potheses mighl thecueticaPiy go on forever, society cannot 
continue to exist In this way. for, although simpte hy¬ 
potheses may lead to improvements in ihe existing range 
of techftoicjg ies— lor example, t he mod er near as compa red 
to Ford's Model T—mere elaboration of knowledge leads 
eventually to technological stagnation, and via stagnation 
lo collapse under the pressure of marginal exhaustion of 
resources. Hence, the continued existence of mankind re¬ 
quires an unending series of sctKOlifie-technological revo- 
lutions, based on ovedhrowing existing accumulations of 
simple hypotheses, and introducing new, higher hypothe¬ 
ses—higher orders of knowledge Now, think through what 
has just been said from the standpoint of Cantor’s transfin- 
ite. The history of progress in scientific hypothesis, the 
history o f tech no logi raf prog r ess, and t he h istory of snei ety 
in periods of scientific'technological progress, are iff or¬ 
dered in the «me "transfiniu;" manner. Cantor's invariant 
principle of transfinite generation corresponds exactly to 


R! a to's ■ hypot hesis of | he hig he r hypol h esrs,' the pri nciple 
of h u man creative discovery by mean s u f wh i ch l he ordered 
series of successive higher hypotheses for continued hu¬ 
man exist ere* is generated 

11 h uman p regress 1 s orde red accord i ng to the t ta n s finite. 
thun what about ihe Universe as a whole? What does the 
existence and transfinite development of man within the 
Universe If II us about the form of the Universe itself? Ke¬ 
pler's proof already gives us the beginning of ihe answer, 
But we can go a step further, and demonstrate a most pro- 
Yovilive thesis; Man's 'Irainfinite" activity will eventually 
lead him to transform ihe Universe itself, to change the 
tjwsof the Universe, 

Conical Functions 

Up to the recent period, man's productive aclivilies have 
basfcalfy imitated nature. Man has identified, reorganized, 
assembled, and ordered into networks of production, fun¬ 
damental physical processes lhal do occur dsewhmc—on 
other planets, in stars, and In those portions of the bio¬ 
sphere not controlled by man. However, this need nol re¬ 
main the case. 

We mu si ass urn e th a t ou r solar sysi em, ou r e ntircr galaxy, 
rvuf so forth, are atl developing, ■producing" a kind of 
development that is beneficial ro the rest of ihe Universe, 
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Wi[]i the emergence of lift- antf cspenally human activities 
on t j r(h r (his seemingly slow, seemingly diffuse negon- 
tropjc process of the Universe appears "totally" to have 
accelerated tremendously. Now, (hrough the crash devel¬ 
opment of beam technologies and of nuclear fusion, man 
will soon command energy densities hundreds of limes 
Birger than (hose of any process found in our solar system, 
and perhaps even tnourgalixy. Is it not possible that min's 
productive activity will ore day generate a shock wave in 
!hr Universe, cause a singe ferity lhai will transform the 
c aracleriuics of lundamental processes of nature? 

Arc hi modes st*>nn ed !o havc this possi bilily in mind when 
he said r give me .1 place (g stand and I will move (lit- world.' 
Archimedes also implied, as Halo had already staled before 
in the frnj.ieus r <h,it the creation of ihtr Universe is not 
finished, In particular, in his brilliant treatise "The Sand 
Calculation," Archimedes claims by implication that the 
Universe is essentially finite—H5 development up rg now 
can be measured by a very "large/ but in principle specifi¬ 
able number W L Cantor's trarivtinite numbers define more 
precisely the not ion of 'finlien*ss“ implied by Archimedes’ 
argument. Ostensibly, lho subject of the "Sand Calcula¬ 
tion" was to settle a long-standing controversy of Ar¬ 
chimedes’ lime as lo whether or not a specifiable upper 
bound could be given for the number of grains of sand that 
might iill 1 he sphere of the fixed stars—whose radius Ar¬ 
ch i medes idunrifi es with 1 h e o rbit of 1 he l hen 'known other 
planet, Saturn, Today's scientific professionals, wrlh therr 
typically tiny minds, would for the mosi pan dismiss Ar¬ 
chimedes proof as a trivia lily, They would thereby miss 
Ihree essential points embedded in Archimedes' method 
which touch on the most fundamental scientific questions 
concerning the Universe: 

fli The measurability of the macrosphere (the sphere ol 
the fixed stars) by the microsphere (the grain of sandj r of 
the largest (then specifiable} singularity in visible space by 
the smallest singularity, means not only that the Universe 
is m some sense bounded in the large and in the small. It 
i mp I ies fu rt her aeon nection, a coh erenc e between 1 he fi n ■ 
est and largest divisions in the Universe. 

tii The possibility of specifying a number far beyond 
anything that could ever be in practice reached by simple, 
one-by-one counting of objects depends on the construc¬ 
tion of self-similar, exponent 101 series of orders of magni¬ 
tude. Archimedes' construction anticipates not only the 
modern decimal system ol number-no l at ion (based on (he 
self-similar series 1, 10, TOO, 1000,. . ,) feul also anticipates 
the modern physicist's use of orders of magnitude to spec¬ 
ify characteristic length scales for physical processes. The 
fad that the Universe indeed manifests such self-similar 
series of character! jlk scale-lengths implies 1 hat the gen¬ 
eration of such series for number-notation coheres with 
the underlying rtegentropic process of the Universe, Aj we 
shall see, the besl Cxprei sion of I his is to say l hat lea st action 
In the Universe is self-similar spiral action. 

0) Archimedes had a serious reason for "collapsing'' the 
Universe outside our solar sytlem ontn the "sphere of the 
fixed stars." A very simple observation demonstrates (hat 
contrary to the naive impression that visual space land, 
therefore, for the naive, the Universe) is Hmhloss, in tea 





of e system, that requited to keep the system opomt- 
ir> 8' without producing any free energy cm .iccom- 
phshtng net work. The ratio between the circular area 
that the spiral sweeps out and its rate of rise for, work 
per unit energy) is constant. 

A self-similar spiral on a cone (fight) represents the 
production of jittf work The ratio between the Circular 
area that the spiral Sweeps out and its rate of rtee 
increases. Net work is accomplished by a combma- 
tion of rotation and extension, 


The entire material Universe must beocganuedln a space- 
manifold essentially equivalent to a sphere of finite radius. 
The observation is known today as the Gauss-Gibers para¬ 
dox, although it was almost certainly well known to Ar¬ 
chimedes, (Figure 10), In fact, the calculation required was 
made by Archimedes in (he 'Sand Calc u fa lion/ 

Do the following experiment, Look up at the sky on $ 
clear night. What do you see? The sky is black. Now sup¬ 
pose (hat the Universe were really Infinite, and (hat (there 
bemg then no reason to the contrary) there were an infinite 
number of stars, drsiributed roughly uniformly in air direc¬ 
tions 1 h rough ou E i n fI n ii e E uclidcan space. On t ha! a ^ump- 
tmn, one can easily calculate how much light would come 
from any direction toan observer looking up at the sky. The 
result of the calculation rs astonishing: 11 the Universe were 
infinite in the same specified sense, then a uniform, bFind- 
ing whHe light of infinite in tensity wouId meet the observer 
from every direction. So, since ihe sky is not white but 
black, our Universe must be finite. 

The other proofs of the fimteness of the Universe deserve 
brief mention at this point. Oriets implied by the simplicity 
of language, as language was understood by the tradition 
of Ihe classii.il Sanskrit grammarian Pan mi, Although the 
number of words in literate language may have grown in 
1 h e course of tiled evnlopinent of civj tia at Ion, n everthel ess, 
the generation of new wards out of verbal roots occurred 
according to a quite small finite number of language prin¬ 
ciples, Because, on ihe one hind, literate language has 
shown itself to be efficient in its development, to mediate 
man's increasing mastery over the Universe there must be 
some correspondence between the principles of language 
and (he order of the process-singularities underlying the 
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Figure 1 2 

self-similar circles determined 
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a Pw, action of uVipneal cirts thuxjgh iho tylindB; ai.j con* 




Figure 13 

COMCAL VLftSUS CYLINDRICAL 
ACTION 

The shift fVijm cylindrical la conical action 
produces a shift in the ch»r t Kivrrstks of 
at bon, I he qualitative difference bt- 
tsween eyfindrtcaf and conn &f action is seen 
>n the projections of elliptical cuts th/ough 
the cylinder and tone taf The cut through 
the cylinder projects as a circle; that rs, 
Cylindrical action does not transform the 
universe. The conic section, however. 
projects as j.n ellipse, whose perihelion h 
(he radius of the cone's circular CrOsS-svi 
bon at the base of the cut and whose 
aphelionn the radius uf the circular cross* 
xection at the top of the cut. The ellipse 
demonstrates the transformations pro¬ 
duced by conical action , 

The shift from one to the other n, char- 


some lower -order p rocess singu I a r liy p. Hence , \ here mu s i 
esisi a finite number of proces^singulanliev, p„ . . .,p r . - 
whore n is Ibe number of degrees ol freedom -such that 
an y dMlion of action is *q uivalent—up t o a n u nobserva bJe 
fraction ol the least quantum — to a combine don of the form 


PiJ - - ► p„\ a, are counting numbers counting [be 

number of rotation cycles accomplished by the corre¬ 
sponding process-singularities. According to Archimedes* 
principle, there must be a FawtuI correspondence between 
(be order hi of the global-slngufartty Sj the number of de¬ 
grees of freedom n t and the maximum number of cycles, of 
the mrcrosrnguiarities p N , . p„ which 'fit into' a single 
cycle of cylindrical action for the whole Universe (corre¬ 
sponding to the minimum wavelength or maximum fre¬ 
quency attainable m division of a single global cycle ol 
action). These relationships characterize the 'laws of the 
Universe'm the given mode. 


En actuality, the only hypothesis coherent with Kepler s 
proof is that,, strictly speaking, no purely cylindrical action 
exists. What appears to be mere maintenance of the laws 
of the Universe as wu observe them, is, tn fad, a relatively 
slow rate of change oi those law's, a slow rate of negeniropy 
relative to the time scale of human observation. 

Therefore, we must consider a second type of iction: 
negentropic action of the Universe upon rlselt to generate 
a nfiw, global process-singularity. There is oneumque, sim¬ 
plest geometrical image corresponding co this form of ac¬ 
tion: rotation aciing upon a circular area, to generate a 
larger circular area (Figure 11 ), This action generates a con¬ 
ical volume, as opposed to the cylindrical volume consid¬ 
ered above; the (owercircle represents the new singularity, 
and the conical volume is the work done to create the new 
singularity, Instead of (he helix on the cylinder, we have a 
spiral r ftccomphs lung a single (um around t he cone i n pa ss- 
ing from the lower to the upper circle, ^nd representing 
the noger tropic action of combined rotation and expan- 
slop. 


act erfsed by a "splitting up’ of every sin¬ 
gular characteristic (singularity) of the cir¬ 
cle (b): Its center goes over into two foci 
in the ellipse, its radius into perihelion 
and aphelion, (he diameter into major and 
minor axes, and the constant curvature 
into maximum and minimum curvatures. 


S Tra.-isfonriB^on pfoducad by 
Cylindrical and conical 
action 


Circle 
Center; f 
Radius :f 
Diameioc a 

Centiani curvahj-'Ci 


t d 



Ellipse 
Foca l,. f r 
Perihelion: r, 

Apbahon. t t 
Major a*!;: d, 

Minor uir; d, 

insertion points in mBrmum and 
mtmmuni curvature occur ar h™ 
enci points nt the major and minor 
aios 
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than, must we v. PW a coniinuing * e ,fo s of negen- 
r oprc at iion U n the &im pfest f ma lited t sc. w e obvious* 
y have a cone w,th a serie* oi circular sections otaam, 

, “f* ff* 1 "* i® ** go Me* mean 

bL, rj 15). The apevangfo of the com- corresponds (o the 
ale of negtriiropy, the m\o pf work of clarion oi ncVv 
■ t gutarilies lu <he ‘maintenance-energy' of ihe Universe 

'"JnZT ,n °^ r fh "‘ f ° n,imi ^ "W«pk ad 1 Cm corrv 
pond n to a spiral maklngono tor n of rota thin b« tween each 

Dffshlrih" *7 b ^ ,tCtJyonp ffmT1,,f ^ rh ai«®m- 
prrshes (his m a least aclron manner- rhu so-called 5e Jh 

imNar sponicharacierized byaconsiant.mglecf ascent to 

J sy radial fine from the ape* of the cone, tiny other ivp P 

af J p ! r4f . r<!C * dres Phonal dele,mfnaiIons, beyond the 

"t ^ SerieS ,° f ri " k>V *«“"■ '« * deviation 
trom an *nvariant law of ascent.) 

Comparing ihk case 10 ihe previous* cylindrical case, we 

, ™ that conical action necessarily involves a shifi m 

me charac rertsiics of action in (he Universe, as viewed in 

l^rms pf listing procoss^ngularitlej, even before (he new 

global singularity emerge*. This shift is most simply char. 

adeemed by examining projections of a diagonal, eflipiical 

tut between the upper and lower circle! in the cylindrical 

and conceal cases. The ellipticftl cut represent* the cbarac- 

(enstres of the volume generate# by the rotational action in 

both cases. The projection of tire elliptical cut onto the 

horizontal plane through the lower circle represent* the 

c harad er 1 s tics of the a crier as viewed Vi thin * th t old u n i- 

™ rS J; W * r ' ftC ! I ‘ h ' 11 f0 ' C V ,inrfriCjf a tlion> the prefect inn of 

The dragonal ellipse is just a circle coinciding with the aria 

maJ lower circle* ° 

For comeal action* however, the projection is an elliptical 
orbrt, whose perihelion coincides with the radio* of the 
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figure \ A 

COMPARISON Of CYLINDRICAL AND CONICAL 
WORK THROUGH A 100’ ROTATION 

ThcmtsMudesAB. IA * WmOVABcomspond 
n he netghf, which is mejSLr red along the cental 
axes a . Since the spoilt right is telf-wllar, (be pro* 
ponton of ns height at A to it* height ar a hmff-rotation 
t « equal to the proportion of its height at C tp its 
height atB.ot 6 

A:€ = os, c = vXe 


nsv..-r Ctrl I* Hnd wflOSe .iphdFun rowSpends wE|h the rj- 
dies of the upper circle, The creation uf a new global sin¬ 
gular, ty in com cal a etion i s r eftecl id in the **pl|t ting' of I he 
umi-hmgrjlanttes of Ihe circle into pairs of sin B uladties for 

"L. R-2J ipse« 

N^i consider the nature of willful intervention to m- 
crease the rale of ntgimhopy of lhr Universe 
Appro.!,,,a* ,h e prevailing, ralaliwly shw 

L-mropy by jiqrindrteirrunnfan or the ),,„. dujcr.bud abow 

TJJj ,h * J “T ° lht ' Unlvcr ' t ' w®™«trawform ihu 
*Oron Inro nr e i-ol.o|i<c, conical an,on TI.L.cp 
WO w of art,on afford us th* r.gorou! d.Cncr.on bo- 
iwcc.n rm -,0 ««™- (cylindrical action) lH ,d 
action. Our last is to induce lhal action Ihjt now app,-.,,* 

f. s *?*'p ol ,h< ’ Uniwrsr.- io do wort; ihc Universe 
tliureby .nocating ,hu c.oc-rjjy of th„ Universe in the wl 

mode. We hereby unmwk the fraud of NctmholLfs 'cun. 

wrv .1 non Of energy principle, which is h«*d on the < onv 
p elcly arbitrary assertion thar Ihe Universe i, „oi. apable 
0( doing work upon iloelf. On Iheconlrary, if the am. lht . 

L inverse svere io conserve energy, Helmholtt land the resi 
of us) would not exist! 

The paradigm for transformation d f energy into wurk 

Wemann's shock waive; in lha, sense, Rienuft, 

ennrpv-^rh "^"7“' P™'' 1 "* lhat " e ‘conservation of 
enernr thesis ,s false. A simple sinusoidal wave Icorre- 

sponding lo cylindrical action) is transformed m props™. 

"on brough the medium (air in the acoustical case .ho 

mandortf o( oc.st.ng creation in Ihe universal case), into a 

shock front, a new singularity, that modifies the character. 

istics oi the medium. How does this occur! Kiemann distm- 

sssr*r n r ,n ?i* 1 *** 01 amptaude. 

(,n It. mrnt'd S "' us ?‘. d t l P'"P'i6rtion, and a wave of 
n L dm P Jllude ‘ m which an additional margin of action ^ 
pr^nt ihal modifies the condr.ion of propel,on even 

bt lore the actual shock from Is formed. It is this addition d I 
negemropic quantum of action that has transformed a c\ - 
hodneaf process into a self-amplllylnB conical process 
R.em.nn implies., therefore, ibUfheaciion ofnCRpntroo- 
k iransformation of cylindrical rmo conical action may he 

ZTk I ? T l ° V* the Um^rse 

ant bend if by br u ie force to general* a new global s ,n K u- 
sirr y it Ih instead possible, by miEjrvenmg at a lower level 
?! h process * b > *rtiv«ing certain marginal fransforma- 
irons O aunori. To efficiently transform The characlerfst-e, 
ol tbu Uni verse and rn duct I he I orm al rem ol a global -shock 
wove as j causail consequence ol those danced char.tc. 
lemurs. A small amount of she right kind of work tansel in 
mm ton. an incomparably large* amount ol work 
The decisive elements for a geometrical analysis of lhr s 
kind of jicgEfniropic transformation were- contributed by 
h^rf Fnednch Gauss <n hrs early work on the antbmctic- 
geometnc mean aindellrplrc functions. 

Compare cy lindrical and tonicaf action for a single cycle 
of action (Figure 14). Incase this cycle is indivisible th?i is 
not moated by lower-order singularities* the tiegentwpic 
Transformation required rs an elementary quantum of neg. 
tsnlropic ftC1.cn; We must simply diredfy create lh F new 

by ihe conical function, in case 
lh* cycle .s drv f5t ble p the first division possible for least 
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Figure: IS A 

TRANSFORMATION OF CYLINDRICAL WORK 1_- 


INTO CONIC (NECENTROPIC} WORK y 
The difference between the ra/ump V Of the Cone and 
that of the c yhnder represents (he work that i$ pro¬ 
duced through negenlropic transformation. 


action, 05 we saw in our discussion of ihe cirde, is halving 
< he ad i onj thai i s, dividing on e col a lion of the li e>-Iik or spi ral 
into (wo ha If -rotations of ISO degrees. 

In |he Inter case, Ihe displacement from cylindrical to 
conical action already manifests ll*e|fwi|h i he treat ion of a 
characterislic Mrigolarity al Ihe midway, T BO-degree poiini 
of t hr* relation, Comparing the points along the vertit al axis 
reached by ihe heir* and spiral respectively, we see ihai (he 
point reached by the first hafhnotaiion of the spiral lies 
somewhat below that reached by the hefix. Counting dis¬ 
tance reached along the conical axis as line of reference 
with (he lo we r and u | iper d rrfes al he ighls A and fl res pec- 
tiv^ly, we find that the helix reaches the heigh! {A + 
after! BO-degree rotation, w hile the spiral reaches the point 
VAB. The origin of the discrepancy is ihe ch a ran eristic 
acceleration of self-si mi la r. m-genlrnpit action While (he 
hetix, progresses linearly upward .it a constant rate, Ihe spi¬ 
ral acc etc rates ex pone n daily u pwa rd an d o utward as a (unc¬ 
tion of the angle of rotation around The conical axis. In 
particular, (he work done by the second half-rotation on 
the spiral is larger than the work done by ihe first hall- 
notation (figure 15). 

tA + £0/2 and VAB were known to ihe Greek geomelc-rs 
as ihe arithmetic ai*d geometric means, respectively, of A 
and B. As one tan show, these same two means appear, 
up to a constant factor of proportionality (depending on 
fht? apex angle of the cone), as ihe major and minor axes of 



I 



ebarn of neg&ntrapic (ran s format ions. ProduiffOrt of 
a worJf vo tutor V. The new work volume V' represents 
the Wij/li rbaf is produced by (he negentropic frans- 
tbrmation of the second step. 


ihe ellipse obtained by projecting the diagonal cut on the 
cone onto the plant of the lower circle. Thus, The discrep¬ 
ancy between ihe arithmetic and geometric means is char¬ 
acteristic of the manifested shift in the characteristic* of 
action in the Universe undergoing negeniropic transfor¬ 
mation. 

Now, cue the cone by horizon la I planes at the levels cor¬ 
respond iftg to the arithmetic and geometric means, |he 
heights corresponding to the work, done by the firsl TflC* 
degree division of the cylindrical action and (he first 180- 
degree division of the conical spirit action. These ruts de¬ 
fine iwo circular sections ol the cone, bounding a volume 
VThai Thereby corresponds to the displat crnenl from cylin¬ 
drical to cortical action in terms of the midpoint of That 
acunn Imagine a continuous deformation from Ihe cylin¬ 
der to Ihe cone, keeping the heigh is of ihe original upper 
and lower circles fixed/ As [he helix deforms into a spnal, 
the halfway ll-BQ-degree) point shifts downward. Hence, 
the volume Y r represents work done in transforming cylin¬ 
drical action info conical action. The "downward - direction 
of the displacement indicates that this work lakes the form 
of a marginal portion of action "invested"' to induce that 
Pans formation, and "paid back with profit" by the self- 
amplifying acceleration of conical aclion in (he second half 
of I he relation! 

Obviously, we now have ,u problem of exactly the same 
form as the original one: Either the negenlropit .transfor¬ 
mation rtquiicd to produce Ihe work Vis indivisible, or the 
same ariihrrmlic-geometric mean process, applied now to 
the smaller cylindrical and conical sections, identifies an 
even smaller margin p( action who so execution would effi¬ 
ciently cause (he general ion of V. The corresponding ef- 
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fi pi real projections identify, implicitly, Ihefawcr or dcr sin¬ 
gular i'il-s 'hat musi be acted upon tu generate the negen- 
Iropre Urffiiiformation. 

Continuing. 'hit process, we generate a chain of arith- 
metic*Kt<jmetric means, up lo thepoinl when- the original 
aruonrannol be more ffndy divided. ByArcbimed^prin^ 
c 'P ,e ' thii P oE "'«'w«f at after a fin.Ti- number of steps 
Corresponding to the degree of elaboration of the Universe 
up to the given point of action, The Iasi, smallest leaner- 
mjiron in the chain is the tail quantum of nogen'rypic 
ac1l0n net ^sary lo efficiently cause 'he Universe lo gen- 
er.i'e 'he new singularity, as required. if we are able lo 
perform'ha' least quantum of work, a chain of nflccniroplc 
itunhformations, corresponding to the arirhmeijoccomi^ 
rtccnain run in reverse, propagates through Ehecontinuous 
maFi, told, amplifying to I he point oi 'reforming the laws 
o f the Universe. This is the process addressed by Riemann 
; tiiid his school by 'he concepts Of Warded potential" and 
e DirJcbfe1 Principle, which describes how the introduo 
ion of a singularity forces a continuous manifold to txans- 
form ils global geomeiry. 

i low much work must we do lo accomplish this change? 
Most we change the orbit of a planet, or cause certain stars 
in oscillate in a certain manner? Qr perhaps it will suffice 
usrng the new relativist beam technology under devel- 
"pment, lo generate a single, new type of 'wave,p,arTicfe,' 
e preceding considerations, carried oul at the level of 
lhe "hypothesis of lhe higher hypothesis' give us so fax no 
concrete answer, but only a way of thinking about the prob¬ 
lem, In fact, (he method sketched here applies roc only to 
t hanging ihe laws of the Universe, but to transforming any 
physical process, whether it concern the transformation of 
the chmate of the Earth, the Creation of new farms of living 

proteases, or any o'her inte resting and useful task of this 
sort. 



Author Jonathan Tennenhaom demonstrate* to a German 
f£F audience the use of the golden section in *enai«ance 
art. Thu Htustfation is Raphaels "Marriage of the Virgin, “ 


EPILOGUE 

The Unfurl unite Caw of Ludwig Bnlirmarm 
Thus we arnve at lhe end ol our introductory, gcomeiri- 
i-vitiesof mam Indeed, au afiouche areu^ 7h i^th^ T ^ of fbl> ontological Iransfmite. In attempting 

<*«-. !^ ddre “ T* 1 *’ " ,s bj ' 4 ’ •—«* - 


When we consider how man might accomplish the leas' 
quaniurn of negentropic action to change 'he Jaws of the 
Universe, we measure the Universe by ihe productive 


ac~ 


, , . , themes 

sure of the refaiionship between man and nature elaborat¬ 
ed by URouche in his definition of "potenlial re fa live pop. 
uPaciLin density." The continued existence of human civile 
^idon tor the generations to come-^hose assurance 
uniquely defines the moral purpose of our individual lives 

me % 00 ?' In Ku ™ n pfacUce—ft only possible through 
Conlmual increase in man i productive powers, measured 
as ^creases m Jh e potential relative population density of 
human species. At some point, we wiJJ necessarily 
C Flange the Jaws ol the Universe, to improve The Universe 
as a basis lor continued human existence. Otherwise, if 
man becomes "bad" imd refuses lo do the necessary work 

n’Tjfii k ind will ccsst 1 ' to ck-i^i 

What does ihis mean about the ultimate form of she law- 
ulness underlying nalurof There arc- no Lived laws of foe 
ordinary mathemaIitaf type, no tyranny of Helm hula Fan 
physics. Rather, the lawfulness of the Universe is ultimately 
knowabJe to man as morat law, as the lawfulness that gov* 
erns rtunv participation in the ongoing compos it ion of the 
universe: lo be free to txiv, we must be good 


left oul many important points, which (he readei 


i we h L we 

, , , „ - — ir can prof- 

uably fulfaw up,' Jn closing, however, we shall add one 
m,jtlL-r that connects the previous discussion io foe threat- 
ened collapse of science and human rs| tuflure today. 

the preceding rf.scussion of the ontological transfinite 
should property ra.se ihe quest ion: If this fundamental no¬ 
tion was understood by Burn hard ft. e maun and Georg Can* 
ao r 41 f *-■ e « n 1 u fy age, how IS it I bat we find today's sc ience 
[and gur cullure as a whole! almost totally ignorant rm 'Mis 
pomir Rasher than ariempl to gwea comprehensive fusion 
tCfll of I he process behind Ihis remarkable caw of 

collediw amnesia, we shall elucidate The matter wfih a 
revealing special case—'he conquest of mathematical 
phys.es by the slatisileal doctrines oi Ludwig Sollcmann. 

Following the ugly resurgence of oligarch ism m furnpe 
in the wake of the 1*15 Treaty of Vienna, a vasl campaign 
was mounted io tfush ihe networks of comincmal science 
chllC hadbc «n bull tup by Con fried With elm Leibnirand his 
followers, from approvimately Tb67 on. The main iiulru- 
ments of this renewed Inquisition against science were ihe 
concmeniai fesuiis and Gominicars on ihe one side., and 
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The |esul|-Tlnkcd networks of Scoflisfi Rite rreemasonry that 
r4n (he British Royal Society on the- oilier In France, she 
JojljJ[‘ controlled Ray^livi August Cauchy anie-d effectively 
to de&lroy the remnants of Ffim<cs leading v lenlil'k insti¬ 
tution, (He Ecole Polytudinmue. 


of elect mdy mimics an axiomatic approach which Max- 
well cooked up by rewriting the work ol Gauss* Weber and 
Ricmann while systematically rfinimating liven ewnflal 


In Germany, however, the t eibnfzi an tradition was miir>- 
lA*jied into the middle of the 19lh century, in \piie of op¬ 
position, through the efforts of Czuss,, lacobl, Dirichlel, 
and the Humboldt brotilers, m parrii uljr These efforts, 
pan of the general cultural renaissance of (ho Weimar Ctos- 
zital period, came to fruition in the produr lion nf genera- 
ciemv ofexlriorjinarily gifted scientists and engineers. 
However, although German scientific extuSionce conti n- 

ued into the 20s of this century, ihe cumulative effect of 
Jesuit and Royal Society operations was to cause a shift in 
the mefhodohgy taught and practiced by tedding German 
(dentists, away from the ontological Iran simile toward what 
nughf ai best be termed rbe 'metbodnJogieai irdnsfimle." 
After the suppression by Hermann Hefmholi/and Leupold 
hronc-cker of the ideas of Bernhard Riemann and Georg 
Cantor, scientists abandoned the concept of the Universe 
as a creative process. Instead, they saw development chief. 
ly in ihg improvement of mathematical methods, by means 
oi which an asymptotic* approximation to the supposedly 
fixed Laws of the Universe might be achieved 
Without such a Shift in methodological onllook, the sri- 
enlifit community would never have tolerated the frauds 
pm oul by Helmholtz and Ford Kelvin under rh.- heading of 
the supposed universality of I he Second Law of Thermo¬ 
dynamics, Helmholtz not only denied (he developing na¬ 
ture of the Universe, but was dishonest enough even to 
assert fhat the opposite had been proven; 

- - .INf ihe Universe is abandoned to the undis- 
l u rbed com pet i [ion of its p hysical processes, the entire 
store of energy will finally be transformed into heal 
and all heat will arrive at equilibrium in temperature. 
Then every possibility of further change is used up. 
(hen a complete cessation of all natural processes of 
any possibfe kind must occur. . in short, trom rbon 
on. t he un iverse wi I f be co nde m ri ed to el e r nul rest. 

Omhc interaction of the Po we/s 0/Nature, tflw 

This is the famous "beat death" thesis, a piece of sophist- 
kal nonsense whose fallacy becomes immediately evident 
as soon as the implications of the ontological transfinrre are 
understood. 

Throughout the second half of (ho 15th century, the Berlin- 
centered mafia around helmholt? and Kronecker suc¬ 
ceeded in imposing one mothodological fallacy after the 
n!her upon theprevading pr al lice of malhemalical physics. 
The Cdtiingcn-centered Ldbnizian scFiool (Gauss, Di- 
fi chief, Wilhelm Weber, RJemann) was reduced lo a minor¬ 
ity tendency in the scientific community. Chief among these 
damaging fallacies was Helm holla 1 5 . elimination of the cru¬ 
cial distinction between "energy" and “work" in his treat¬ 
ment of (he so-cafk-d principle of conservation 0 / energy. 

A second, disastrous blow was dealt lo the Gottingen school 
when Helmholtz succeeded rn winning over the German 
physictsts to James Oerk Mixwd1" s rnisleadi ng for mulalion 


rdeas. VVecan thank Helmholtz, bet au-se of this operation, 
lor (he epistemological horrors unleashed on physics by 
N'<e1s Bohr et iil, in the 1920s. ThtTso-called wjivO-|uriir It- 
parados exploited by Bohr to sell his insane “Copenhagen 
lOlLvpioiation* of quantum mechanic s had ain'dd^ heen 
solved, in essence, by Di rich I el and flit-rnann in their IftJEh 
16M3 work on potential theory! The Influence of Helmholtz, 
Maxwell, anrf others wu*. so great Stiai by (he turn ol the 
century* even those who, like Felix Klein, still read Rec* 
marin. failed to grasp the rnpsl import,ml ideas in the earlier 
work. As a philosopher once said, -there are no - 1 -'. rets, 
only blindness,* 

By Ihe last decades of ihe 19th century, the methodology 
of mathematical physic*, had so di.-gunt'raied, that no one 
in Germany was capable of perverting it to a lower level. 
Therefore, The center Of methodological discussion si idled 
to Vienna, whose rich heritage of cultural decadence pro¬ 
vided the raw material for several generations of famous 
philosophers of science; Ernst Much, Ludwig Boltzmann, 
Ludwig Wittgenstein, and the Vienna circle tonfc up where 
Helmholtz left off, 

Boltzmann altempted to prove that development in the 
Universe is a me re illusion —an appearance based on statis¬ 
tical effects among □ vast assemblage of “elementary [arti¬ 
cles' interacting according lo fixed laws. The fundamental 
laws of Ehe Universe, according to Boltzmann, areihe laws 
of chance—the laws (hat govern the assignment of odds m 
a poker game or gambling house. In Boltzmann's universe, 
we are nothing hut swarms of billions of liny particles for- 
tunale enough to have been tossed together in a certain 
way. 

Of course, this vrfw is nothing but the atomism of Epi¬ 
curus, propped up by the intervening development of two 
impressive mathematical apparatuses called "the theory ol 
probability" and “analytical mechanics." In fact, Boltz¬ 
mann's views would hardly have been 1.1 ken seriously in 
the raw form just described. However., by an impressive 
exercise of mathematical virtuosity, Boltzmann was able in 
derive some qf the already known empirical properties of 
heat—in particular, the apparently enrropic process of 
equilibration of temperature differences by heal conduc¬ 
tion—as logical Consequences of his “molecular chaos* hy 
pot he sis, Thereby, he created the vast mathematical struc¬ 
ture called "the statistical molecular theory of hen." So 
1 m [ 1 ressed were Boltzma n n ‘s contei nporaries by 1 hr? power 
of his equations, thill many readily accepted the idea |hgl 
the statistical theory applied not only to the dissipation cji 
heat, bui to every physical process in every corner of the 
Universe. After alt, what else could (here be in the Universe 
except lots of little particles? 

For a late-19th<enrury Viennese thinker such as Boltz¬ 
mann, however, there remained an essential difficulty. Ac¬ 
cording to Boltzmann's statistics, the Universe rrmsi prog¬ 
ress to more random states—just lilrea pack of cards Piim.ilty 
arranged in order and then mixed Up by >hulfling into more 
and more random arrangements. This fit completely with 
Helmholtz's prediction of the "death of the Universe," Us 
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uJHmaNr degeneration into an equilibrium slate of mui. 
mum duos. But, worried Boltzmann, if the amarine or- 
der,.d processes observed in living processci, in crystals, 
and rn the solar system exist today, that means rhe Universe 
muvi orIgEnally have been cr cratud in a high|y ordered sTate. 
rhlS |H| ‘ J tended Viennese cultural sensibilities, which 
preferred 1 o assume that the world had been, was, and ever 
w ou i cf bp a s dec arlctni a nd dege nora It as it was th en. Th ere- 
fore, Boltzmann was led lq invent a novel "solution" to litis 
difficulty, the 'theory of fluctuations.- According in ihn 
thociry, rhe Universe is already "dead/ already completely 
rh.unic. However, in any random process. there are due 
iuatiuns by chance, in which ordered 1 arrangements will 
"pop up' in ihe middle of chaos. So, for example, under 
the assumptions of probability theory, if every day you throw 
a. die U.KJ rimes, then it will happen approximately once 
i-v r-ry f 0 years ih.ii the same number comes up on the die 
'■.it h of (hose 100 ihrowsr Jr there are enough elementary 
pa nicies m I he Universe, and if you wait long enough, 
thought Boltzmann, I hen once in a while an island of order 
and cube rent e will emerge amid the chaos—a chance flue* 
tuation doomed (o dissolve and disappear again as soon as 
«1s good luck runs out. So, Boltzmann triumphantly con- 
eluded, our world must be such a fluctuation] 

A Iasi After having readied l his pinnacle of scientific in- 
sjghl, Boltzmann himself began lq 'decay/ He was besot 
by illness and deepening depression. Even some of hJ$ fel¬ 
low Viennese were skeptical; the great Ernst Mach, for ex* 
ample, objected [hat he had never seen any of the (iny 
pari ides. Isofa ted and dejected, Bol tem ann fi nally cornm i t- 
ted suicide Indued, what human identity could remain for 
someone convinced (hat his very existence was an acci¬ 
dent? 

VV[*re we to take Boltzmann's ideas seriously, we musi 
cone hi de (It at h Fs death was a cha nec oecti rrence. tn t eality. 
it was a I a wf u t con s*q uenceof I he pos [-1866 a ban donmen r 
ni rhe ontological transfinite. From a rigorous scientific 
standpoint, the Slatislical mechanical theory of the Uni¬ 
verse is pure insanity. 

Today, nevertheless, physics professors all over the world 
receive large salaries for leaching exactly she statistical world 
view that tWe Ludwig Roltrmann io suicide! rf anything, 
today's "improved- stallsiical doctrines, typified by the work 
ill IFya Prigogme, are even more insane (han the original 
version. In the 1*20>, Max Born and Mels Bohr imposed 
' stall shea J Interpretation" upon the work of Planck and 
Ikhrodinger. Bohr lard 1 down (he dogma that the intcrae- 
lirms between Boltzmann's little panicle*- which in the 
meantime had been identified is electrons, photons, p JO - 
fons, and so forth—are by oaf ere incapable ol being de¬ 
scribed in any way but by statistics' As evidence lor this 
assertion Bohr produced a great quantity of philosophical 
hot air (since uplifted to lhe (itie of the famou#"Copcnhag* 
cn interpretation"!, whose only actual content was the re- 
mar k that the experl mental evidence comple te I y dis p roved 
Boltzmann's atomistic vrew. Indeed, (he "wave like" em¬ 
pirical phenomena associated with the el eel ran hardiy re¬ 
semble Boltzmann s liny hide balls flying (hrough space 
an d col I i di ng with one a nol her, 


What Bohr, Heisenberg, Born, and Pauli (hen did was to 
devise a clever algebraic formalism that subsumed both the 
finrnal aspens ol Boltzmann's work and the observed 
“>savt- b characteristics o( electrons and so forth. A contra- 
1 Jil titjiif By no means, answered Rohr, incorrect theories 
n.an he rompEcmcnlJfy/ Tin- resulting concoction was 
crowned 'quantum theory' and has Eic-en rammed down 
trie threats of unfortunate students ever since. 

Statistical phyvies took a further more vicious turn in the 
recenl work of Nobel laureate Jlyj Frigogine, a Cfub of 
Rome member and a white Russian aristocrat. Since TCP 
years, is longer than anyone would lie wlfling tow.fit, even 
Uu 100 idem leal throws of a die, Prigughie Introduced 
'nonlinear effects" to speed up 'structure formation' in 
Boltzmanns dead Universe, According to Prigogine, life is 
a parasitical phenomenon, 'feeding" on existing energy 
flows and a ccelera t i ng | h ereby the growl h cj f en( ropy rn |he 
Universe. The app&ren[ crestive, Fnvcntive aspectof human 
menial ion and biological evolution is caused by random 
fluctuations on the molecular level, amplified macro* 
scopitally by nonlinear structures. In his recent bocks, Fri- 
gogme stresses the philosophical and political implications 
of his nco Holtz manniar theories, Whal w e need, con¬ 
cludes Frigogine. is an anarchist Society, giving free play to 
"fluctuations' such JS separatism, terrorism, and assorted 
sexual perversions! This is Teilhard de Chardin's Omena 
Point. ° 

ft is no accident that Prigogme is cited in the book by 
Marian Ferguson The AqmHut Conspiracy as a leading 
ideologue of ihe new plague of pseudo-religious rultv (ha( 
has recently descended upon the world. The oligarchical 
Inquisition—of which Frigngineis a prominent represent¬ 
ative—is not satisfied with the mere suppression of the 
ontological tram fin Fie within science; The Inquisition re¬ 
gards its work as completed only when the institution of 
science itself is converted into a pagan cull, r rite Capra an rf 
Carl Sagan are typical of the "high priests' of the new culls. 
Presen(ly a "great unification" is promised, fusing atomic 
physic* with astrology, parapsychology, witchcraft, and 
mystical Eastern religions into a single, 'organic" unity. We 
o-fe promised initiation into those marvelous secrets if we 
just agree (o give up o U r 'old-fashioned hangup/ the cn- 
terion of sden ti fie iru th. 

Fortunately, rhe cuMish concoclions promoted by Prieo, 
prir and others will not Iasi very long. Sooner or Eater the 
f NI Lid Ol Bolt* m a nnra n &(a( -si ica I phy*i cs will be swept away. 
by a new scientific renaissance- We tannoi predict exactly 
whai lutm this renaissance will take, but we state with cer- 
tamty That a revival of the ontological imnsfinitc will be 
among its principal features. 

Jonathan Tennvnbaum. a professor of mathematics, di¬ 
rects the Fusion Energy Foundation work in West Germany. 

Mot**_ ___ __ 


A [vl dwajSKWi* at inj, hypotn™. pi ih* hypot)Mi-«i In Pui? upw-ort 

« .uTi^nct of Oh Humfin Mind: AT[*af|!li>Cifl Fun-JlLHiBWpli 'tnft.™jon 
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How Plants Grow in 
The 'Golden Mean' Ratio 

by Ned Rosinsky, M.D. 



Why do plant-* grow in the shapes 
lhaitbeydo? \ 

This question has fascinated sci- 
mritisK tor thousands nt year',. Al¬ 
though the shapes of plants can be¬ 
come quite complicated, a great deal 





a.'b Ha +■ h) 

Figure I 

THE COtOIIN MEAN RATIO 
The golden mt.’un h the ratio 0 / 
division in which the wt alter part, 
s, is to the /arger, b t a,i h i$ to 



can be understood simply by con sid¬ 
eling what She plant needs in order 
to function. First, it needs to be ex¬ 
posed (o sunlight tor photosynthe¬ 
sis so it will lend to grow n a shape 
with a large surface area exposed to 
the Sun, Second, it needs room to 
grow, so it will tend to grow in such 
away that one part of the plant does 
not crowd another part. 

These simple ideas, if examined 
carefully lead lo interesting conclu¬ 
sions about how the plant must he 
s h aped arid hi tw \he plant m usi grow 
into n* proper shape. I will show here 
that th l■ kind of shapes and growing 
forms that best allow the plant to do 
its work are all related m 4 panic ular 
ma t h enlafital rai iu ca 11 ed l lie gotten 
mean, whit h is approximately 1,62 
T he golden mean is the ratio in which 
the smaller part of a quantity iMothe 


larger part of that same quantity as 
the larger part is to the whole f Figure 
1), The quantity can be just a line you 
have drawn on paper and then divid¬ 
ed, a container lull of marbles that 
you divide, or something living, like 
a plant. 

To understand the importance of 
the golden mean, you must hrsl no- 
l tee 1 ha t liv i n g t h i ngs us wall y g row by 
multiplication, ralhet than addition. 
For example, il you siarl wilh 1 bac¬ 
terium, alter about 2)0 minutes il will 
have divided in half and prndur ed 2 
bacteria; after another 20 minutes, 4 
bacteria, then {j. then 16, and so on 
Ev e ry 20 min u re * t he n u rn be t of b ac - 
leria doubles or, in other words, 
multiplies by 2 

A series ol numbers that grows by 
muitiplh aiion i*- called u 
Series. Such js 2. 4, 8.. 16, and so on 



Figure 2 


SEIF-Si Ml I Kk GRm U1 

As ihv spruce frtv j'0lv$ tt* ovenift v*mju ' t n ,i eh mg- -mu* h, nn}y /is 
Sr/> This gives k&0-Sifntforiiy itt ,fv \fuip* ,i if^ows 



f ig u re 1 

SNAIL SUM I 

J he i.'M.'j' grows af a rate prop or 
lionet Uj rts s r/e at any particular 
time The.'it-A /i-, rC> rate of gftmth 
is ' r-.. I •; ^l<■ I, <; fi], 

shettistwnm^ it gro^i, kpn>~ 
din i tj Sf ijr.r i >-h. tf ■ <• 
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sriR m pittnumxis 

in itm pt-mi rJh Hiatus .kc- . j g&d 
it out m I (hf ■•" ■ in ■ j/ ■■ '.-if j, jf 

you start with a particular thvm. can 
you u-e 1 1 1 Hi man) ifnttns you have to 
through abow that thorn untilyou 

fA ( fnv ex .k tty the thorn you 

Started HUM 

f m 'Um bf PbV 5 9’.’, 1 - 1 , irv.u»: 

t“ ir. &E*" i-d C-w. l - t . 1 ^i P 4j fl ->sh 

Figure 5 1*- 

the phvi lo taxis katjq 

In figwfv J v ou sai* that twi t thorns that 
grow at the sane: position on the-plant 
sftm ate K*-fMtutfdithng the -.firm by J 
curtain number of thorns. The phytfo* 
r.Ti,ii t,i!tn is tht- ratio of the fluraiw of 
tot ns m the spiral you had to make to 
£*- J t from youi roft-ieni r- thorn to a thorn 
growing at the same position on (he 
stem, divided by the number of thorns 
ynupassed thntugh lfere it is it\o (urns 
and ft l 1 e thorns, giving a ratio of &5 r 


T p Lty 
L-T.&rato Orves 


1T»*fl 



1 Hirn 



1 turn 


2 furn? 


In coniwsi, a series that grows by 
addition, such as 2. 4. G. 8,10, and so 
on (here, 2 is added each lime), is 
called an arithmetic series, f he main 
point is that plants tend in grow by 
geometric series, And that thus kind 
ol growth cause* certain kinds of 
shapes Fn (he plants (ser Figure 2 b 
Sdf-Simifar Growth 
The reason thol plants grow in 
geometric scries tfor example, dou¬ 
bling i n s i z e t'very $ i x mon t hs) is i hai 
•he entfre plant is growing as one 
overall unit. This means thal if it 
weighs 1 pound and it lakes a month' 
lo grow another pound, (hen when 
t h q plan [ we ig h s 2 pou n d h it wj II ra k c 
anolher month lo grow another 2 
pounds, and so on. The speed ai 
which it grows increases, and is re¬ 
lated to (he plant's current sisjeai any 
particular lime. This causes the size 
lo increase as shown in Figure 2, 
Since thy plant is growing overall a* 
a unit, it tends lo keep (he same 
shape oven though i| gels bigger 
This is called self-similar growth. 

If you look at the shape of a snail 
you can see the same pattern of geo¬ 
metric growth, only now since the 
shape of the snail is turning as it 
grows, F( p rod u ces a sp i raj tTig u re 3), 
This geometric spiral, also railed a 
logarithmic spiral, is the mam kind 
of shape you see in plants. If you can 


understand how this spiral works in 
plants you will begfn to see w hy they 
arc shaped the way they are. 

A good example of a spiral in a 
plant is the way I he leaves or thorns 
arf located on a plant stem in many 
kinds of plants (Figure 4 h Look at the 
oVC rail s ha pe of a sp rucc tree, which 
is a contf. The branches of the tree 
Stick out in a pal I Cm lhal spirals 
around (he tree's cone shape fFigure 
2 ), Now, let us sec- how this geomet¬ 
ric growih connects to the specific 
raiiool the golden mean. 

II you look al various types of 
plants, you find thai the' leaves 
around ihe stem an- arranged in dif¬ 
ferent kinds oi spiral patterns. If you 
ptek any leaf and call it a reference 
leaf., and then start counifng leaves 
Jbove El as they spiral around up the 
plaid stem, sooner or later you will 
find a leaf I hat is directly above the 
reference leaf on (be stem. You may 
have lo go j n urn be r of li rues a r ou n d 
the spiral before you find this leaf. 

Now., it you Cdunl up the turns 
around the sptral you made, and di¬ 
vide n by lho number of leaves you 
weni through, you get j ratio (hat is 
1 haiactcriiilk for each plant species. 
For example it you made 3 turns and 
p.i'-ved 13 leaves, the ratio is S/ 13 , 
Ihi> is called lhe phylfotanh ratio, 
(Phyllolaxis tomes from ihe Greek 


words for leaf, phylton, and order, 
taxis; the plural of taxis is taxes.) See 
Figure 5. 

The Phyllntaxis Ratio 
These phyllolaxis ratios form an 
interesting series effractions: 1 / 1 , 1 / 
1, 1/3, 2/S, 2/B t S/13, fl/21, 13/34, and 
so on. What is interesting is that all 
the numbers come from a series 
called the Fibonacci sene s, named 
after the 12 th-centijjy mathemati¬ 
cian who discovered it, The Fibon¬ 
acci scrie -5 Is formed by starting with 
1, adding another 1 , and (hen getting 
each riexl new member of the series 
by adding the previous two mem¬ 
bers: T + 1 = 2,1 + 2 = 3, 2 a- 3 j 5 , 

3 + 5 = 8, and so on. This forms the 
series 1, 1, 2 t 3, 5, 13, 21, 34.. and 

jo on. fSec Professor von Puzzle p 
59.) K 

The plant phyllotaxe* are ratios 
formed by taking two numbers irom 
this series lhal are separated by one 
number; for example 3 and B or 5 
and 13. 

This particular scries has some ir>- 
leicvting geometrical properties, 
Takea circle and divide it into a nurm 
ht-r of parts accord mg to one of the 
Fibonacci numbers, say, 13, Then 
count off sections of the circle by Ihe 
Fibonacci number that is two num¬ 
ber s behind 73, which is 5, This gives 
you ihe pattern shown rn Figure 6. 
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Figure* b 

UNFEELING THE f ISDN ACC I SERIES 

In this example we j Ftorjnjcu n umber, U, and divide -.t circle into 

fh.ii number afp.u r> faj. We (hen begin with one oOhe sections and start 
counting off sections around the cue k according to the number that rs iwo 
numbers back on the Fibonacci scries, 5 (b), Call the original point on the 
circle A and the next point B, notice that ft has divided its space of Id 
sections into fwopjfU of 5 and the remaining H 

Next w e con t rn ud th c process fy' c ourt ting off a r i other 5 seef/om! o arrive 
:it c (cl, Point C divides its. space which is the it sections from H buck 
around fa A. into two parts of S and 3. Mexl, wt go around another five 
sections, paesmg A and arriving at D idl. Hole here that O divides its space 
which consists of the 5 sections bounded by A and ft, to to the two parts of 
2 and 3. 

in e. fwo more points have been added: t divides its space jnfn foe parts 
2 and J, and F divides irs space of 3 sections bounded by C and A into the 
pan-, of 1 and 2 In the final figure, f, the proces s is continued for the full 
13 pom ($ un Ul the sptra t returns to A. 

Note several interesting things: First, all the division* ate Fibonacci ra¬ 
tios, including ail nf the remaining points after f. Second, ejeh section of 
toe original 13 section division of the circle has been used exactly once in 
tb * pioc ess. Third . nollee that the cciunf ing-offprocess has revolved around 
the circle five times exactly, and has used up 1J spaces, which in a plant 
wouldgwe aphyllota* is ratio of 5n3. 




CALCULATIONS Of FIBONACCI 
RATIOS EOH 11 IL rikSI HU 
TERMS OF THE FIBONACCI SEKIfs 

II - 1.0000 
2ri m 2.0000 
VI = l .5000 
5B 1 Mb 

m 1.6000 

H.fl 1 .Miln 
211 i 1.61 W 
Mil 1.6191 
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As you l-i n spp, rwh new place 
coilnli'd -If < -n lIum .r>"e rlwirles Ks 
spate ii 11 l> .1 i 1 ionaicE-lypc ralio, 
(?Elht?r 1>'l r 1 2 ,«! 3. \ 3, 3 5/13, dine) 

so on, Ni.iint- th.it these ralio* are 
tin- same a v I he am-s you would have 
produc L, J d if yfiu had iOiJMed off fl 
spin e s go i n g a round l h e c i rele m E he 
opposite dUoniun. The Fibouaici 
phyllofaxis, . uri also he obtained by 
lading Two consecutive fiboiwtl 
numbers, 13 and 8 (that is, without 
skipping a number in The series), and 
going around your lire le in the op- 
pirs-i l e d i rec I i on (F i gu r e “h), 

Vou w i H a t>( a i n a si rnil a r pictu r l- by 
slatting out ^ith .i t ire teeth ided into 
equal parts by any other Fibonacci 
number, such as 21. AVilh the forte 
divided into 21 parts, you would ihen 
couni off segment in groups of 13.} 
looking Down at the Plan! 

Now, consider the seriioned-off 
c ire If you have drawn as a diagram 
of a plant, touting down an be plant 
from ihe rop, with each of the above 
countings in lhe circle representing 
i new leal sprouting out. You can 
hre e hat cm■ h leaf lsdividing its spare 
into a Fibonacci ratio, What can you 
tell about these raliosP 

hrsl, eat h place you have marked 
off on (he circle divides Ihe previous 
space marked off on thee in le nearly 
in hall. Thus, each new leaf is almost 
even I y place'd betwi.-rn two pr wit j u s 
leaves, gjvinf^ii lots of spate in which 
to grow, Second, each leaf also has 
lots of space togei sunlrght In these 
divisions, the '■pace on one side ol a 
leal is never more lban twice ihe 
spate on the other side. 

Now, calculate the ratios you have 
marked off as they get farther along 
in Ihe M-des, dividing the numeral or 
by the denominator. You can see Thai 
the r.iiirtsget cl user and closer to ihe 
ratio 1 .62, which is the golden mmn 
(see table). Some plants. In fact, have 
the golden mean ratio as the angle 
of ihe separation of consecutive 
leaves (Figure B}, 

Whai about other ratiosf I el us try 
an experiment whh a ratio lhal is nui 
from the Fibonai (i Afrit’S. Keeping 
the 13-divided circle, if you couni off 
by 7 sectors at a lime (instead of B js 
rn the Fibonacci series) you get is ish¬ 
in one sin lion i)i the fusi leal After 
just two leaves, causing unnecessary 
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Figure 7 

AIFEHNATF FIBONACCI 
COUNTING 

In 3 r file O-itcfttffifffc pS Crji/nE- 
ed off in groups of five, giving 
Chi' points A, 5, and C fnh. the 
same circle is counted off in. 
groups of 8, in (he opposite di¬ 
rection, giving the enact .same fo- 
caUan of the points A, B, and C 
We irce, therefore, that the 
neighboring Fibnnacd number to 
13 t which is $, can be used to 
give the same results as 5, 

If you work our ffris example 
all the way, as was done in Figure 
you will see that a(f 13 sections 
are used up. .Vow, however, w» 
stead of j ccuriptetv rotations 
around the circle; these are 8, 
giving aphytfoivus ratio of u 73. 

crowding n you use <1 iu count oil, 
•or rotate, you gei again within one 
sect i on of (fie si a rt vv i tha n tluee It ;aves 
(Figure . You can l ry lhw with, nlher 
numbers of section divisions and ro¬ 
tations. 

To see why the Fibonacci numbers 
work so well, look more carefully at 


July-August 



Figure B 

GDI DC V MEANSf PA RAI tO N 
Of UAF ATTACHMENT 
lOCATION'S 

> fere the circle A divided by the 
golden mean, wAVch is approxh 
nutely 7. 11 2 or 137. S degrees ( out 
of 300 degrees). Notice fhaf the 
points are located in positions 
that give tf. -m ample room as 
each r\ successively Said down, 

what happens in (he above exam pie 
nf acirc le divided into (3 sections by 
coupling off i3 ^or ihe equivalent, 5, 
m the opposite direction)) The first 
count in ^divides the circle into® and 
", which are the two previous terms 
in Ihe Fibonacci series. The nex( 
counting, or rotation, of 5 sections 
divides the space of 5 sec lions be¬ 
tween (be first and second leaves into 
two portions of 3 and 3. which are 
the next numbers counting back¬ 
wards in ihe Fibonacci series. 

Now. the next counting of 5 goes 
past the fusi leaf and divides the 
space ol 5 sections be tween t he fi rst 
two leaves i 1 1 to i w o po rtions of 2 and 
3. Again, this is done by moving 
backwards in the Fibonacci series, 
continuing the process (Figure fe). 
This is really like an ' unpeding“ of 
ihe Fibonacci senes by subtraction! 

Since the Fibonacci ratios get pro¬ 
gressively Closer to a constant value, 
ihe golden mean, (he series be- 
r omes i lose Eo a geometric series in 
w‘hich the golden mean ts (he con¬ 
stant lac tor of multiplication, Plants 
frequently (lip from one phyllotasis 
to another in the course of early de- 
velopmenr, or in the evolution of 
new species of plants. Since The ra¬ 
tios are in a geometric series, this 
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&Top ylett cl Spiral 


6 Sid^ view of spiral 


Figure 9 

NON-FIBONACCI DIVISION OF 
THE CIRCLE 

Using the circle divided into U 
sections, we try some counting 
number other than 5 (or the 
equivalent 3), such as 4, Here the 
first addf-d lea f r fl r divides if* 
space up Into 4 and % which i$ 
less symmetric than the S and 3 
division, The second leaf added, 
C, divides its space between S 
and A of 9 sections into 4and5, 
4gooddivision, but then its next 
leaf, 0 J divides its space of 3 sec- 
dons into 4 and I, 3 highly une¬ 
qual division. Simitar highly un¬ 
equal divisions occur with other 
choices of the counting number, 
Such as 3 or 7, 


aspect af evolution is really a geo 
meiric jump, from one ratio to an¬ 
other similar ratio. This, is another 
aspect of sell-similar growth lha! is 
more easily seen in the overall 
growth of the snail or (he overall 
shtipe of a tree as it grows. 

Next, lake (he circle on which you 
have draw n tht; leave* jnd re-draw it 
back to ils original spiral shape (Fig 
ure 10). Hert- you can see that as. the 

Fibonacci serif- is * impeded,' the 
leaves arc spread oyd veriically, so 
that neighboring leaves ort the Circle 
*te far away fn n eatFi olhi i On the 
grown plaint. The outward growth of 
elong.siloo of the leaf stems makes 
sunihai i hr new Icav e s do nos - had ■ 
Osv (he old leaves, which may be di- 
reel Jy under them or near them In 
the circle model. 

1 bi> " ifrnph EOS the Overall pic¬ 
ture . $]‘nw\ ing that the plant is grr,i- 
er j I h s h a jx cl 11 ke a c orie with a *p i ra| 
of k'.u: . coming out of j central 


THh fafpr&nw point and ItX 
point at iha aamE arvgra 13 
places down tha spiral arp tKrih 
merited x. The points are 
apacetJ span by J60 do^rees 
- &'l3 - 14fl_5 degrees 

Figure 111 

SPIRAL ARRANGEMENT OF LEAF POSITIONS 
Here the circle representation is urn oiled to repeal the underlying spiral of 
leaf arrangement, tn this example the 13-section circle becomes a n- 
secthn spiral. After 5 turns above a given point in (he spiral there fs another 
point Jl the same angle on the spiral Again, another spiral could have 
been drawn through the same 13points but In the opposite direction This 
spimf would have had to turn B times between the matched points, The 
top view of the, spiralis shown in a, and the side viewpf the spiral fooled 
af obliquely. Is shown in b. 


s tem. T h e p I a n i alvv ay s g rows i n su eh 
a way Thar it expands into a new size 1 
but keeps a similar conical shape, 
The Question of Crowding 
The same question of crowding 
applies let the small piece of pinru 
tissue at ihe growing tip of the plant 
where (he new leaves at tualfy sprout. 
This tissue is called i he m eris ten j . and 
measures less (Fun 1B2 ol an inch 


across. The new leaf buds come out 
of! h is hss u e a t rhe vs me angles! hey 
will have on the stem as adult leaves* 
l here fore, 1 he crowding question for 
growth and sunlight is exactly (he 
same as i< is in the case of sorting the 
leaves gu( with room to grow on the 
merislem in the first place [Figure 11 J. 

This shows I ha l the qur=s(ion of 
what the best leaf spacing is (or sun* 


1 he mu. , >.r 

JU.Iy f|> e\f .,j 

of the fnerisicitt 


Figure 11 

n\ HUIAGttOWON IKt SltKISIfM, 

. ii > fu.yn. fto. t’Wl fjmw anti th vu 
r f 1 h ug, tt’jf bod- a - Ifity b*. !r i. fr. to 
iVi ir j ■ e fiovv close the young leaf intdv j 
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’■ 1 r v rh fur growing nul in 

\hv and for evolution .is 

-'*M. -*fe all really Ihc same, rhese 
problems require ihe same spJu- 
lions, Jnd i hc b<■ >s .s^lulicms .nc .ill 
urt self-similar geo mi-(lie 
stop#* related to the golden mean. 

5<>.‘ne Experiments 
fn jrrli.T lo took at tlit-sc ideas more 

cli'^rty you r an do several kinds of 
experiments, fir hi, {Jo (he example 
ift'sc ribed above of dividing a circle 
ir'Up a t ihoMd number q( lections 
.ind then counting off sequences of 
section* according to I he next ima ti¬ 
er ribon,i[ r i number. Notice how the 
addilion of each leal divides Che 
spar.4." for dial Jeaf in a, t ibonicci ra- 
dip., 

Vnu (an try this exercise with oth¬ 
er numbers shat are not from the Fi- 
bona: ci series to see whether the leaf 
spacing o d.h good. 

Second, foiled plant samples that 
have the various Hbonacci ratios in 
their leal or thorn patterns around 
11 ie ■‘'em, Examine these- spei imens 
from various angles To see the effect 
of the spacing on sunlight exposure 
and growth crowding," A few com- 
ion examples arc the VI ratio in 
oeech trees, the 2/5 ratio in oak, the 
3/B ratio in poplar, and the 5*13 ratio 
m willows, 

Tfsird, dissect the mcrisiem tip of 
a plant under a low power micro¬ 
scope or strong hand Jem, (o seethe 

pattern ui leaf buds and how (hey 
form a Fibonacci geometry, Notice 
the extremely dose crowding of 
growth at the mens tern tip. 

Fourth,, lake snapshot pictures oi 
a growing plant every (Jay at thy same 
lime from the same place, in order 
lo visualise the growth par terras that 
follow the sgjf-similar patterns you 
have outlined, 

Filth, a more challenging experi¬ 
ment would be to investigate why 
some plants that may start out m a 
conical shape change to other 
shapes. HI give you a hint: The in¬ 
crease in crowding of the piant fits 
population density! may affect its 
shape as n attempts to maximize ex¬ 
posure tu the Sun or to ground water. 

J-m example a loneoak maybe wider 
“■t its base, but an oak rn a crowded 
reel may be wider on top. 
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Filius (Brother Bonacci, who was 
burn in Pisa.. Italy, in the year 1170 
AD, discovered a unique scries of 
numbers that have ever since borne 
his name—the Fibonacci series. 
Brother Bonacci is said la have dis¬ 
covered the series observing the re¬ 
production of rabbits, 

Suppose we want lo raise rabbits, 
and we slart with a newborn pair -a 
male and a female. I efs assume for 
simplicity that each rabbit pair takes 
one month to mature to the point 
That it ran produce offspring, and that 
Ihe female carries her young for one 
mo nth. That m ea n„s it will ta ke two 
months from the birth of the first 
rabbit pair to produce (he first off- 
spring. Let s a Iso assume for simp lie - 
i'y's sake that each litter consists of 
one male and one female rabbit. 

Now let s look at the growth of the 


rabbit population by month, In the 
lirst month we have one parr, and so 
also in the second, At the beginning 
or the third month a new pen r is born, 
Now we have fwo rabbit pairs M the 
beginning of the fourth month, thar 
new pair is maturing, and ihe origi¬ 
nal pair gwe birth to another pair. 
1 he total number of pairs now equate 
three. 

^Vhat do you think happens in the 
fifth month t l et's see, The imgmaJ 
pair gives birth to yet another pair, 
making four pairs. Hut the pair that 
was born at the beginning of the third 
month also has a pair 5o (he toial 
number of pairs equate frve, 

I he cliari helps you to set- how 
this growth continues, proefur ingthe 
^ries named after Filius Bunacci: 
b 1 r 2, 3, 5„ B,. 13, 21,, H . 

Tiiis series has two very important 


Brother Bonacci's Rabbits 
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properties. First, any term in the se¬ 
ries is equal to die sum of the (wo 
previous terms, for example; 

2=1 + 1,0r 13 = 5+ a 

Knowing this, you can product' the 
series just beginning with I and 1. 

Second, the ratio of any two 
neighboring terms or (he series ts al¬ 
most equal to the number 1,61 b, 
which is the ratio of the golden sec* 
tio ri or go! do n men n (see" Hr >w Plants 
CfOW,' p. 54). The higFier we get in 
the semes, the more true this is. Try 
it yourself. Use thy first properly I 
have just shown you to write out the 
Fibonacci series a few terms beyond 
the highest number f2ll th.it ! have 
given you, Now take any two neigh¬ 
boring numbers and divide them, the 
higher by (he lower. (For example 
21 ^13^1,615), You may use a cab 
tuJalor to facilitate this long divi¬ 
sion. 

You see that the higher you go in 
the series, the closer it gets to the 
ratio of the golden section, which is 
approximately 1.6TB, 11ns. is called 
COrtvergence. The ratio of neighbor¬ 


ing terms in Ihu Fibonacci series 
converges on the golden section. 

A Geometric Construction 
You can also produce the Fibon¬ 
acci series by a geometric cons (ruc¬ 
tion. Start with a square whose sides 
we consider to be 1 x 1. Now, you 
need only follow a simple rule to 
generate (he Fibonacci series. The 
rule is; Always add a -square to the' 
longest side of your figure. Since we 
begin wish a square, no side is the 
longest; we can add a square to it on 
any side I Figure T1. 
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But now we have a figure twice as 
long *S it is wide £2 - i h So we add a 
square to Els longest side (Figure 2). 


Now our figure ts 3^2. As we keep 
adding squares (o the Ion govt side, 
we get figures of 5 x J, 8x 5, 13* a, 
and so on. As the figure grow* larg¬ 
er, the proportions of the rectangle 
hardly change. Ibis is self.similar 
growth. The si jl- ini reaves, but not 
the dupe. Alt living rhing-, grow tha;, 
way. 

Now fa* the puz/ie: What svill 
happen if you litart with any rectan 
gl v a nd con si ruct a sq uare on it* long 
side, making a new, larger rectan¬ 
gle? liL-peal the prof l ^ a numbi.-r of 
tirnr ,. Then make a scries of num¬ 
bers ftnru the lengths rji the rt-ctan- 
gh- ■ you haveconvii ul n.-rj. What can 
you discover about these rectan¬ 
gles? 

- tarj/ence Muchf 
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C-Ul'l Qft'S NO T £: An " [ i n i n de bat e" emergod ai tor t he 
lOOih birthday celebration of Einstein in 1979, in which lho 
name Einstein has been repeatedly misused solely to 
strengthen cuhur.il pessimism and (he antiwar movement, 
rhes article cop>i rase sharply with the Ao-called Einstein de¬ 
bate, and treats wj|h scientific precision ihe question r>f 
moral fly in scientific work. 

The origins of the ugly Einstein debate arc as fellows; In 
November 1980, an essay by the West German physicist 
Unsold pinned on Einstein the blame for atomic weapons, 
and therefore all modern warfare. Writing rn The official 
publication of the German Science Association, Unsold 
vented his anger over the just-ccmdudi-d 'Einstein Year" 
celebration: “[MJardly anyone dared (o remind us,' he 
wrote, "that Einstein's name is also closely associated with 
wilh atomic bomb, . . , Much has been said in 397S about 
I he 'responsibility of Scientists/ Bel of Haber's poison gas 
and Einstein's atomic bomb , . . we hardly heard a single 
word. 1 ' (The year 1979, Ir‘should be noted; was the year 
NATO made the bilateral decision to station middle-range 
miseries in Western Europe.) 

Th« green and peace movements Immediately put (Jn- 
sdld on their lecture circuit, gi ving him the opportunity to 
spread his ideas on "scienLists' responsibility" throughoul 
West Germany. His speeches against Einstein Soon pro¬ 
voked jn international outcry, including charges that Urn 
sdld’s attack was motivated by antisemitism The British 
magazine Natote, for example, reported April 16, ISttlihai 
"Untold, a IhcoreEicLin, now 75, appears to hove beguri his 
attack on Einstein ar a [university! symposium . , . when 
he said Itul Einstein was guilty of crimes, no less serious 
than those of Hitler, . . T Unsold has been charged wilh 
antisemitism,* Why the peace movement would to zeal- 
oudv rely on Untold's view of "scientists' responsibility,’ 
becomes clear from the following citation from the above- 
mentioned Unsold article against Einstein': 

Man's psyche apparently possesses fwq regions, 
which operate according to quite different rule*. . . . 
The deliberative, goal-oriented and critical activity q \ 
our T resides . . in the neoeortex, , , . Opposed to 
this is. Chegenetically more ancient I i m b iq a rtra, or bf ain 
Stern, which is when* Hn* instincts, the "Id," reside, 
fins tatter portion has remained unchanged since the 
stone age. Thus wo understand Hut, even in humans 
with extremely differentiated chinking and investiga¬ 
tive capacities people with "exece dingily high intelli¬ 
gence"—the old stone-age Instincts are lurking in the 
background instincts primarily aimed at acquiring 
power, an fa In i„ ere., and which would noi hesitate to 
destroy anything which could get hi the way. 

In Unsold's twisted and arhihuman view of manias in 
that of the green and peace movement* there is no ptace 
for moral or statesman like activity, and nn notion of how 
science and technology enable mankind to nut only sur- 
vii i. , h li r 1 L'r r! i , l, !■■■;- The Einstein debate spurred by Untold 
promoted r,oll ing useful scientifically' i! seived only to 
promote the European peace movomem's simple minded 
fDnnulalh.it 'Sciortce Weapons ‘ 


W ith great personal rt-Fuc lam e I find my self obliged 
to attack certain features mi he work ol the late 
Albert Einstein publicly. Hus reluctani e bears 
upn-n Einstein ,s>- a man, noi as a physu ist, Although I am 
not a phvsit ist or mathematician as such- chieily because 
1 early ahhcun cl. nimallv, certam leading features of con- 
tempurarv textbook and classroom mathematics—t am not 
awed by Einstein's reputation in science, I know enough of 
the absolute fundamentals of si iemific work to know with 
Certainly that important aspects of Einstein's work depend 
upon Lhildishlv outrageous blunders m assumption and 
method What I like about Einstein is that, although he 
permitted himself to be used and corrupted to a certain 
degree. he drew (he line beyond which he would not per¬ 
mit himself to he used tor corrupt purposes. For that latter 
reason, and Lor reason of < e rtarn important issues cm which 
Einstein was morally on the right side, l would prefer to 
defend him, than to be obliged to attack his memory. 

■My motives (or allacking Einstein's memory are eminent¬ 
ly. urgently practical ones, reasons he would admit are of 
an obligatory moral as well as practical character. B-rieily, 
the threat of a new general war, this time probably a 
thermonuclear war, and ihe threatened collapse of the 
world's economy—unless a technological revolution inter¬ 
venes require a very special kind of "crash-program" ef¬ 
fort in development of three interrelated areas of scientific 
Investigation and technological applications. These three 
areas are (l] controlled thermonuclear fusion and related 
asptrt is of relaiivislLt phyyicx; 12) a general, radical revision 
ir> thy iheury of quantum clot rrodyn^mics. with emphasis 
on the need for a comprehensive and coherent doctrine of 
Coherent radiation- new, rigorous distinctions between 
enafgy and worit; and 13) revolutionary breakthroughs in 
biophysics, centered upon coni ml of aging of tissues with¬ 
in the whole processes of human bodies, a fundamental 
break ih rough in the physical definition of the word JEffa, 
These three breakthroughs cannot be accomplished with¬ 
out throwing overboard the axiomatic rrofrons of a sfallstr 
cal theory of heal .axiomatic notions embedded in much of 
Einstem's work, and the root of every major enor in hi*, 
work. 

hi these matters, my own special variety of competence 
lies bath in my mastery of empirical principle* c T economic 
se ifni t and a life dedicated p hierly to mastery qf whji is 
best dc-i tibed ax the rhird level of scientific hypothesis." 
whji Plato's writings define as the notion oi .in hyporbesJi 
aflhv tughf't hypothesis In my own case, my susceptibility 
lu the Platonic [or, Neoplatonic) viewpoint wax an out¬ 
growth of a childhood and youthful saturation with mailers 
of theology Unis! empha I ically M:j[ of (he Gospel of 9 3 
John, fi was consf*:t*ni rbar during my IBrhand Uth yt ir, I 
should have been won totally to Ihe methodological out¬ 
look qf Gottfried L eibniz, most emphatically the l eibmz of 
rhe Icribnij-Cl.oki' i orn .porsdence and [he Moff-uiohg) 
This theological pi uni ol unlr. into scientific work has been 
rio defer t. a-, rlie mslani ■ ■■. >f Si Augustine, and the fuuiid 
irtg of modem science l>> the ISth-century Cardinal NithU' 
Jas oi t usa best indicate the umnecdons [q by noted. 

What turned me aw,n trom mathematics, as t enfoun. 
l e-red taught mathematic •, in tin- textbooks and classrooms 
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oi my youth. was the recognition that ihe FAfl»cc stfipciurtry 
oi .1 logically ronsiifyni uMthcmAlitsf edifice depend L tpon 
Jhev.s1.din of the axiom.iik .mdpoMiitatiunaf assumptions 
winch underlie all mfiClu-matitjl systems. It has always ap . 
P'.sr.'d morally indefensible tome lo s ^sqj 1 that anything * 
UtJ<r ^thematically merely because of plausible empirical 
* c>< '■"**'*? >vith mathematical schemas II the underlying 
i '-^u m ji hi j n & arc in error I hen I he entire edi U< e of evuini' 
m-iHiwtabts corpse*, Perhaps,^ any given point in prog* 
resso< knowledge, il may noi he possible to grille these 
problems^ spt-i iing underlyingassumption* .md sdenM- 
ic work musi not be tailed merely hetau« we know stWlv 
more or Fess p*naswe def«i to exist in given milhvinetlr al 
physKi ’iet, .it the sam* time, it i, moral Fs wrong and 
u r ’ m * k ' fy d(f >■ r U( th f of K-ienil fic work, lu prvi end itai i he 
e^isUng,mj them .Hus is self-evidently right 4$ to principle 

S3* ^-tsome underlying at^mplions 

^re of a Hi rluous <harac ter, h r 

Th is doubt pioied most fruitful. The Wiener-Shannon 
doctrine ol "m form, if ion theory." derived from the stabs- 
IK .il theory Ol heal, espresso the moil immoral feature* 0 f 
ei:fslln P ^'cnfific opinion, depending most difet ily upon 
assumptions which are provably absurd, assumptions con¬ 
clusively prawn itbsurd long belor* ibe work of Holt/, 
rrann. c-bbs, et al. Negmifapy, ,r appeared to mt dunne 
kite 1W7 ,,nd early rm when t f.rsf encountered iht-Wiener- 
Shannon dogma, is characteristically the quality u f | rV fnfi 
prtifejics, Oft- as an arrive, efficient principle, must he 
adduced dIrectly, urnpilicaily, irum Jiving pre h esses. It wtii 
my preferred argument then and still today, [hat the pro- 
lessor who undertakes to discover whether or not life * 
possible., from [he standpoint of the statistical theory of 
heat, o t (he mechanistic standpoint otherwise expressed, 
is postng actually the quest run whether ho himself exists to 
3 ' Vv che P CJuyr la e*pr«& an opinion on any matter of 
enquiry. Therefore, J iv« led through the work of toehold 
Rashevsky on mathemaikar biophysics, to challenging 
K.ishevsky s methodological assumptions, This led ulti- 
m.itely in a year of wrestling with Georg Cantpr's notion or 
fcansfmite orderings, a vantage poinr which made the m* 
sent'al underlying features of the work of Bernhard Ri e - 
rtianndirecify accessible. My Own fundament discoveries 
.n economic science, dated from 1453 , were the result of 
that. 

Energy unquestionably exists, to ihe effect that increase 
£J measurable energy-flu* densih of processes is theprup- 
er first-approximation measure of work accomplished hy 
thermodynamic processes. Yet, “energy ,md "work are 
nor lire same thing. Work produces energy, and (he com 
version of energy into work ft the cm* of the mailer It f* 
l he COmprfson of the tot j rk g.n ned w it h us.- of ene r cy ^, n s1 
the work required toprodut e energy in I he iimn required 
which ,s lhe essential definition. This recognition dnd its 
beanng upon themeasurabFIity of lochnology as Suc h, was 
?ht> basis for my Original discoveries of T 952 , a discovery 
which has undergone a radical improvement In depth and 
scope during the feeenl five years -chiefly d UL - (o my c . o|r 
biboraiion with Uwq Purpart Henke. Or. Jonathan Tennen- 
baum, and others, who have enabled me to locate my ear- 
Ijci conceptions within Ihe broader ranged fundamental; 


ot mathematics jncf mathematical physics. 

Thy most i en-nt devefopmonU in my own work began 
duirog I4HEI, the URoudie4Uc-majtn method of economic 
forecasting has proven itself the only competent forecast 
trig method in existence I mfay, hut there are shortcomings 
wuh.n she pnwenl form of Iht fofOCisling practec*. such 
rhar tin mot hod h oi tht higlu-st accuracy presently avail- 
f br f hn ; - T '' r ni sen e ral forer, i s r ing r but n ol sat j sfae for y 

U ; 7' -’"Wdi-grtofo, ,hu/T‘kim fores asting Of subsectors 
of the virm- general et unomit process. Therefore, a con- 
sum •nproiurm-n!, refinement, m the program has been 

U1 ' Jlt ' WL>rk since u V ^ d ' laur< hfd <n DLl£C,mT 

The Hi reel ion of these continuing refinements took a 
wrung turn during mid i960, a wrung turn | recogm ?t d to 
be disregard fur die dubpei implications of fhe 'd--Jr^ | n 
formulation of [he differential calculus. This I 
w.irned my associates then, obtlges us io emphasfite the 
..i i that l n t ■ i rot run of a qua ntum- valu e i u p I lyslc .1 p roc ess- 
F1Q Tbing but I eibni/ „ notion of the laia. lE - y 0 i 'infinite 
diVKtbiMy,' one of thy points upon which be based his 
,Jl ' tW4,et Newton's form of the calculus 

** ant * fa) «? to physicat reality To solve certain 

tewks of refinement m ^ctmomrc analysis, f concluded, ic is 
i n d i spe ns aMe to bn j s h | c p revaii i ng r acet* pled J ntqrpre- 

hifioni Of I Ik- quantum-notion and ic derive the necessity 
n! ibis noi run from the same basis a* [ eibni/S approach 
tejectrng the assumption underly ing what is called quan- 
Uim nun names. When niy .issoclates failed to effect quickly 
enough the breakthrough of the form I saw necessary j 
mobilized myseif iosel the required solution info motion, 
f It-mq ndi ng [ hat we oxa m i ne t he m.tt [ t -r Irom the standpo i nr 
urj rigorously synil h-ik -geumetm j I approach to cons [rue- 
t-on and interpreiatIon of conn al ft omplexj iunction*. 

Thw program began, during 1O0i r with an attack on the 
simplest pbenorm-non of .rJJ conical functions: thy deter¬ 
mination OI the i orrett, well-tampered values for ihe mu- 
mcjJ VCa e ‘ l3 ■ itri t'lementafy-exercise in differential geome¬ 
try completed fn lonafhari Tonnenbaum ^nd Rail 
Schiuerhammer dufing autumn 14 S 1 , This led, further. 
Tennenibaum's rL-corrslrur lion of Minkowski's doctrine of 
Npi £ul relahvfty through use of paired cylindrical func- 
lions in respect to which t InslM thrs must be corrected 
by an additional, crucial step, pi substituting conical func- 
hum for the cylindrical This led to Tertnenbaum's discov- 
a fresh View of Cau S *', arithmet.r-geometric mean 
Through ihe collaboration with Tennantaum, f pointed out 
ihaMhe v.ewo, guneral.^td elliptic functions, as subsumed 

h ' t N 7 S dcr,¥ * t,<,n t)f xh * arithmetic-geometric mean 
w.ds rhe basis lor bulb Kiemann's famous l»!54 habilliatiaii 
(frs«rTanon, “On The Hypoiheses Which Underlie Gcom- 
etry. ..nd the proper bos,s for defining both the principle 
oi the quantum and Leibniz's "deftaT 
Tlie out gr owt h of Tenners bau m's coni inui ng wo rk on this 
mailer gave uv a much more powerful apparatus than I had 
previously employed lor economic science This, and its 
general inipiicaliom. f rt-pciried to the July i-4 |T r iS3j con¬ 
ference or Hie International Caucus of tabor Committees 
in Re-.ton, Virginia. The intruded judgment is that a h gi-n- 
e r J11 h fury uf r f«i.n i vity, “ as disi rnct fr urn "sp L -u a I r eFatf vily, ¥ . 

July- August 14&4 fU^IOV 
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Figure 1 

SELF-SIMILAR SP1HAI ON \CONE 

A self-sktiHar spiral fa) a the proper niMhenwtH .ii tlef- 
j nitron of work The self ■‘Similar characteristic of ihe 
%ufe is that j tut mac fe an ywhere pa rrtHel to Ih t* h.i sc* 
of the cent produce a smalter tone and spiraf ith>m- 
fjcj/ 1 to that of the larger c ont. vxtepi for its seafe and 
rotation. Firb cycle of the spiral defines .1 circular 
cror.^ section of the ame. 

In projection the the spiral on the rent becomes a 
rtvf j *dimens ion af spiral. 


does nut ejtliij that ihe sl-j/c h lor ,1 unified field within ihe 
scope-of a supposed general 1 relativity rs a result of wild, 
unrecognized fall,me* embedded in an incorrect formula¬ 
tion o t wh« is called "spetlaf relativity,' This argument 
does not depend upon any complex an a lysis of the mailer; 
UiL' errors are entirely of ihe most elementary kind. (he 
moss p rEmit ive ei run of a>so n lpl ion, wh ich i here fore a d mi t 
of direct, simple demoiisir.Tilun 
J summarize the dart essentials of the case which I pre¬ 
sented to (hat conference, beginning with a dnhmu»n of 
the notion of an hypothesis of lh+ L higher hy pathviiy 

The Three Levels nf Hypothesis 
tn scientific work, there ire three levels Of hypoth- >» 

HI Simple hypothes<*■ The Underlying juyrii; ilon-. of 
prevailing scientific kngwltidgi ate as-umed It) be valid, 
both for scientific work gene rally, and also for (he partii ular 
urea of inquiry lo which tamo e\perinn rtlnl hypothesis iv 
addressed. The assumption df cneis.-army with existing 

structures ami underlyi*,g asvumpt.* of wort;, 

especially riiaduMViirjr.il physii > r is ilii ‘.a* , f^r fli . i^iarid 
testing of (he experimental hyp- ihesU 
12) Higher hypothesis. This Is an experimental hsputhe- 
sis addressed to the queition whether evidence requires 
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us to Overthrow one or more nf the fundamental Assump¬ 
tions underlying contemporary scientific work A success- 
fu I highe r hypothesis p rod u ce s a great cr or f osier scienti fie 
revolution, and, by Implication, greater or leaser techno- 
logical revolution. 

i3) Hypothesis of the higher hypothesis. This presumes 
dui ,i succession of scientific revolutions represents jn 
ordi-rahle serins of higher hypotheses, on the condition 
that the succession correlates with an Increase in the poten¬ 
tial per capita power of society over nature. Thii poses the 
<|u estion, whelhe r a succession of h i filler h ypot heses mu et- 
mg that requirement is demonstrably the result nf some 
common principle of discovery. In Other words, is there 
some principle of discovery which can he successively ap¬ 
plied to successive scientific revolutions to generate the 
fly*! scientific revolution in that series? Experiments which 
test hypothetical principles of discovery of this sort define 
the notion of .in hypothesis of the higher hypothesis— the 
third level of h ypot he ■- rs 

There is a current of modem science, beginning with the 
discovery of the tsopenmetnc principle by Cardinal Nicho- 
lasoi Cusa during the 15th century, which msisk that all of 
t he fund -i me n ta f questions of sc i en ti fic k nowlcdge esis r for 
comprehension only on the third level ol hypothesis. This 
current of science is typified by Cus*. Leonardo da Vinci, 
Johannes tfepler, Cottfried Leibniz, the Carnot-Mange Eccle 
Poly technique, Korf Gauss, and Bernhard Rretnann a cur¬ 
rent some limes identified in English literal ureas "continen¬ 
tal id vn cu, * This Is th e cu rre n r to w hith rh i s w ri te r adhe res. 

[(us adherence takes the practical form today of ihr writ¬ 
ers specificarions for design of a needed "crash program," 
both lo implement the President's strategic doctrine enun¬ 
ciated firs I on March 23. T9S5, and to cause that work in 
milirjr-, tec hnolugy lo'spill over efficiently into the world's 
civil ian economy r To foster .i gem■ r al f j ks-iion i n etonomic 
growth The designs proposed by this writer are modeled, 
as a mariri of referent n, on the combined military, scien¬ 
tific, and educational work o f the Ecole Poly technique un¬ 
der Lazare Carnot and Caspftrd Yonge Otherwise, ihe 
writer situates within ibal model of refcrenci 1 diu question 
of a governing adnainisTrative-rnelhudttfngical prim, iplc ap¬ 
proach Ip make such a social Instrument of Vj -h-pn> 
gram" work effective for the specific objectives in view 
today. 

The importance of this approach is most ruadily demon¬ 
strated iron a military standpoint. In oppo’siUpn to [hose 
J Systems analysts" whose influent e has ruined the defen- 
sec of the United Slates, rmlir.try technology defines a do¬ 
main of accelerating technological attrition The bi-st mea¬ 
sures di ployed kid iy produce countermensu tl-j. Chunter- 
rru ■ Hurts wh it h r e(| Li i re mo re advanced menu res to over ■ 
tunM rh ■!■. The >ui ce-i'ilon of rtiiMsuresand counTcrniea- 
surt.-4 defined r-v iprriv rimes named * technology a f arir p 
non," and r> sometimes called an "arms race." There is no 
al tern .ii ive to such an "arms race,' bur to prefwre to lose 
thi' netf W ar, 

The Mine print iptc at * compel iliorr eiwts in the non- 
military economy. Hussevi-r, one may •gncin.- ihk|nin<iple 
ol "CumputlEli in,' on the assumption rh,ir a rum in rnay sti 1 '' 
vive national economii bankruptcy but might not survive 
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Figure 2 

IDEAL RE PK L SE NIA f I0N5 OF 
ENERGY AND U OHK 

A l h'U j spiral rpn a cy Under, the 'dealm&th- 
I'iTi.r ticaf rept estimation of energy l faff the 
spirals r -r.rjitj n pr< ir.-s af ,i p.jiiti ,.wj r.'ie cyl¬ 
inder that IsOfle half the height of a i omplete 
c'j'c fe of rotation, 

AI j spiral on j cone A! cine hath 
rotation, rhe spiral h,n u-ached ,i height, 
measured .dong the central axis of She rone, 
that is fas* than one hd If the height of a com- 
pfcte cycle of rotation. The height of the spi¬ 
ral after making a half^rotation will be the 
geometric mean (C) between the height at 
the beginning and end of the eyrie of tote* 
tbn The arithmetic mean (A), the midpoint 
of the vertical distance traversed by the total 
action, is a-f a point more distant. 



losing ii war Hence, it ts the unfortunate rr.ils<v of modurn 
history, (hat great advances in technology of civilian econ* 
orniL^ have Often been a by product of mobilisation for 
wars, h is not that war is the- indispensable inftmmpni of 



figure 3 

ELLIPSE CHARACTER OF CONICAL AC f 10\ 

^fie path of the spiral op the c one defines the fust 
integral o f the complex variable The s haded area be 
tween the two circles represents the volume and de¬ 
fines the second integral, net work. The character of 
this volume is the ellipse cut betw een the hvo level 
circles. 


progress usually i; h not; it is that nations refuse id do 
what they should have done in pursuit of peace, until the 
hot breath of war is upon I heir necks. 

Technological attrition converges upon the notion or 
successive scientific revolt!Hons, at least, successive tech¬ 
nological revolutions. The tJistim tion between iht? two is 
lhai a technological revolution is.i scientific revolution pul 
into practice too often, belatedly. The idt%i that there ev 
ist$ a "world-line" based tin succcssit'-ly ordered series of 
scientific breakrhroughs, tir inchnorogit at breakthroughs, 
is the implied feature of lechnoiru:. : .J motion, and there¬ 
fore the implied ir-aturt of ah "crashprogram** resembling 
that which we have proposed, This rep rc-sem* the ideal case 
for direct application of the third level of hypothesis. 

Conical Functions Defined 

The fundamental fallacy of the work of Einstein—.md many 
oihers—was his refatal to accup11he iundam L -ntal printipie 
upon which the preceding development of European sci¬ 
ence depended; I he treatment of the implications of the 
five Platonic solids from the vantage point of Cuba's redis¬ 
covery of the Isoperimetric principle: the principle that the 
action of circular rotation, Idbnizs Principle of Least Ac¬ 
tion is the only form of action self-evidently existing in 
vistble I Euclidean) space. All oi Einstein's major errors are 
derived from this consideration, including hrs mlsinterpre- 
tai i cm of Rivman n ian pbysi cs. 

Brri'ily. circular action in j fttiM^rdtss, formless void, 
create a circular area of measurdra extent The repetition 
oi I his same action upon that tin: uJar area Create; the slough I 
line, and also creates the first degree of measure: division 
Of circular rol.iluon by one-hall Tins k the only definition 
oi a straight rim- permitted within a rigorous mathematical 
physics, The same circular action repeated upon a S(!m p 
c i rt I e t reales a poi rtf Frpm circ ular ac t ion, a nd the II tie and 
P° int created by circular act bn (singularities}, .ill forms 
const rumble in visible (Euclidean) spate .ire constructed, 
using no other means but the hereditary principle of con- 
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11 ruction from ihe starting-pom i G f circular action. Np jk- 
iomi or postulates are permitted in rigorous malht-malhal 
physics. or geometry, 

Thu limitations upon tonal ruction in visible space .ire 
two. First, only five kinds of regular pufyhedra can he con¬ 
structed In visible Space—(he five Platonic solids. All of 
(hcuti solids i.-l, 6, rt, T2. and 20 sides respectively,! reduce to 
one elementary suuh solid, the IJ-sitfed dodecahedron 
whose sides are equal, regular pentagons. The pentagon 
and the dodecahedron are both constructed on the basis 
ut a harmonic characteristic calk'd the golden section- 
Nothing can be constructed in visible space exc upt by ref 
erence to the unique fealure of the golden section. The 
seennd, ulrimaluly tcknhcil limitation, is the lac t that eer- 
[am classes of occurrences within visible spat e cannot be 
constructed within visible ip,tt:e r those CQflsIructiom w h- t h 
depend upon transcendental fum liuriv- rntludlngihe reg¬ 
ular heptagon 

However, all existences within visible spate can be con¬ 
structed as projections of continuous, conical functions 
Upon visible spate. These COnita! constructions have the 
elementary form of a sdf-stmilar spiral on the outer syrijec 
of a cone. This spiral has the 2-sp.ici- protection of an \t 
eNntedi v spiral whose characteristic proportion k the 

gntnfe" sc-.. Each a< b- of the spiral defines a circular 

Cross sectIrm of the cone All ejslsrem.es in visible-spate are 
thunj. fined b\ n,hki eiidentakonitjl runcrtims. f'he cun 
rc.rf svif'Sitmiar spiral of the reflet tut continuous nuruftild 


it f he <Mfy self-evident form of physical action m the uni- 
wrse (Figure 1}. 

fhrsis the foundation o< alJ rigorous forms of mathemat¬ 
ical physics I hi vis (he- elementary roof of the third level of 
hypothesis for mathematical physics. 

Pack)II, da Vinci, and Kepler emphasized thar all living 
pnjc es s rs h ,h\ e «hi’ mo rphoiogical cha r at l uri s tics of grow: h 
and fund run of ihe golden seel Ian, Functions with such 
chanaeristtes ace nv gent topic functions. 

Kepler proved, and lhal conclusively, that (Fit.- PI a route 
harmonic system, as prevented * 1 by Plato's. Tttvaeus, is rbe 
basis for the universal Fiivs of astronomy, With aid of cor¬ 
rect ions supplied chiefly by Karl Gauss, Kepler■*agronomy 
is valid to Use picrcnl dale. Whereas all opposed doctrines 
are not. 

The mov( fundamental breakthrough in sciunte after 
Kepler and Leibnizs, was the discovery of ilu- arithmetic* 
gcomeldr mean by Karl Gauss. Without this rfi-. . >•. i : it no 
fcmiT.ui enlal discovery of pn\l-15T0 Europe.tn ‘■icerie^ wtn Id 
ha\i- been possible lafler Legendre, fourkr, and Pone el i : . 

I his is what Einstein rejects implicitly, 

1 Ih* mnvi elementary complex variable is ihu streic Ning 
of a rotating radius-line as the radius routes around tin- axis 
o» ,i cone The simply case is (hat io which lh< radius 
Increases by a fixed ratio ,i-. it rotates, such that, after each 
complete halation, the .radius has increased by (fit Kilo of 
some fixed number, tf the ratio of the radius's Increase is 
1, the result is a constant spiral tin the outer surface of A 
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The arithmetic-geometric mean of 'Gauss's theory ut el¬ 
liptic functions follow* immediately in viewing the p/p- 
Jection of this ellipse onto a plane The arithmetic mean, 
A, defines the se/mrrra/or axis of the projected elapse. 
The geometric mean, C, wilt then be thy senvmmot axis 
of the ellipse- One focus of the projected ellipse lies 
upon the central axis of the cone. 
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THE QUANTUM OF AC TtQN 
fnffowing the cttipttrai rut matte tn 

! -' ./tj-fr- J, .imjc ( ■•■ ■. Ifl Lit Wj St'i may 

in- I ul hum thi- I one, c,u ,'| ( /eWd 

by the jrtthniffft and geoirnddc 
med/M at the previous c:ut, Points 
-V A., A, on r hi? tone define r ha 
arithmetic means s e#/ thr successive 
c/Apjes. pofnfs c„ G Jf and c, mar* 
tf re genmefric means, Af the smafl- 
e^t pos.obh seff •■\milit subdivision 
of the achieved by this pro- 

tess, the recursive process must 
sffip. t fen.-, the volume defined by 
the two fat t of (he hi s t ellipse eq i urls 
the quantum of aefron. 
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cylinder, ihe ideal representation of energy. If the ratio s> 
grealer lhan "1," the refill h a self-Mmilar spiral on the 
oolsT surface of a t one, the rrft-al roprost’iniaTion of tvo/A; 
(Figure? 2h 

I n t he? set find t a sc, the Gau ts a11 thmol k ■geomci rn mean 
follows immediately, 

The frrs.1 integral of mjcH an elernentaryccimpleir variable 
the spiral-action rfor an interval of time), The second 
integral rfor Pur purples hurt) -> ihe definite miegral of 
(he ‘vpirahactruo for one completed cycle of rniation: ihe 
volume defined by two successive circular cross-sections 
of the cone, at the beginning Anrf end ol Thai cycle. The 
characteristic of Ihis volume rs the ellipse defined by any 
diagonal cut of l he volume by a plant (figure 3 ), 
if the volume is cylindrical, (he spiral rotates half its /q- 
tation at Ihe midpoint of (he volume: The geometric and 
.irithm-eiic means are coincident, The elliptN, ,ii cross-section 
defines energy, but no) work, 

if The volume is t onkal, (he spiral rotates less lhan li.ift 
the distance along (he central axis of the cone during the 
urst hflli of the roi-nion Tri This case, the geometric mean 
lies below the arithmetic mean, the two are not coirn idcnl 
Imagine the cone standing on is plane and project (he 
tmundaries of the spiral clown to the plane. The distance 
between the rwu points on the phi nr* defines thcimajor axis 
ol an ellipse in the plane. The vertex of ihecone femnsuru- 
focus of Ihis ellipse nhe position oi the sun in the larih's 
orhm The semimajor avis ol Ihe projected ellipse h.i'. the 
■rjnie I eng l h as the radius of the «hcle thal is located ai the 
ariihmeUc mean an the cone, The Semiminot axis has the 
length of ihe radius of the circle located at the gee metric 
mean if igure 4 ). 

tel US imagine: Ih.U the ellipse on [he plane is projected 
frnm an ellispe located in it cone- We can generate a series 
similar ellipses, each bounded by the arithmetic and 
□ metric means of ihe previous ellipse, ki-pL-at this oper- 


alEor a large nomher of (imes Tlie q uestion is: VVhen doe? 
one stop (his ret u t sivc- p roc ess f This i s the kernel of Gauss's 
iheory of elliptic functions. 

At whatever point the recursive process r.eases, Ihe re¬ 
maining volume defined by the two loci of the last ellipse 
defines a degree of rotation of (he spiral generating (he 
cone, and also defines a relative value for an interval of 
displacement .ifrmg Ihe central avis of the cone, tn a uni- 
verse whose metric is the speed of light, this will corre¬ 
spond to a wavelength, a frequency, 11 (his i$ determined 
in some necessary way, we have {.cibni^'s " delta" and ihe 
notion oi the quantum oi action (Figure 5t, 

The physical significance of tins was first established in 
avail able scientific literature, b) Riemann's IfiSAhabiiitetion 
dissyri.ition, "On The Hypol buses Which Underlie Cieom- 
etrv." Assume I hi- prim $etrelaboration pi ihe universe as 
a whole, or some phase space tu torrvspond to some well- 
defined number W, ^urhihat (he singularity ol the Gaussian 
elliptic-function series for the ionics I interval rep resents 
hi+ f This means lhal action iurrespcmefing To a well- 
defined notion ol work acts upon the universe Tor phase 
spat!-,h as an entirely, such (hai (hal action is bounded 
uniquely, in scope and division of n vt-H. by rhe relal ion ship 
implied by values iV + 7 and /V This defines, a smaffesi divi¬ 
sion nl action, below which only a singularity in physical 
spa l e . >i n [h 4 u r I h.i lisa qu d nl u m of a ctiort, a val ue hv h ich 
varies relaliviiiticarfy as the universe evolves to higher states, 
oi as tfn- ph.tsL' ^par revolves similarly, 

Th„i e is wba t the q uan t urn re pr esonls from l he si a ndpom t 
of the third level of hypothesis, a smallest wavelength of 
continuous action, below which onlya singulatity tan exist. 

This was Efu. basis lor Riemannian elcclrodynjjnlCJ, in 
which retarded potential, rather tfun notions oi the si at is- 
rkal ihenry oi hF.*jr, is characteristic. This has been ihe un¬ 
derlying issue Of the !,!( Imn.il furor wiThin physics for more 
than a hundred years. 


July-Aogusl I'iZH FUSION 


A7 



































However. (hi* quantum I .]<I be measured empirically not 
only ill's a smallest wavelength oi ,i continuous (tor example, 
electromagnetic) function CltLiriin the value of the 
quantum, relative to functional nononv associated vyith ,%■ 
jtiri ,\' + ?, also correspond to relativistic metrical * hinges 
in the characteristic roles of action within the phase space 
Concerned, JS Riom.inn specifies. Thus, from the- Stand¬ 
point, again, of the third level iti hypothesis, defines rela¬ 
tivistic: physics. 

Coni r.it f in New ton on Maxwell 
Any system for describing physu ,tl processes which is 
modeled upon the syilogstic system of Aristotle, eliminates 
representation Of such forms qI action as •’creole" and 
'couse" within, the mathematical system itself. The use of 
ihettqsJiil-sagn at inequality-signs has, the s.irne- lunctron.as 
the middle term in the An statelion syllogism, Hence, math¬ 
ematic' 1 , usually Confronts us with the ludicrous spectacle 
thot sve speak Of creation Ot she universe, and speak of and 
observe causal relationships m physical prut esse*, bul can 
find no expression of filter in conventional mathematical 
schemas. 

The parados, does not exist in a rigorous geometry of the 
surt w«? have indicated here < rrculat action, os the mirror 
ot contcahselfsimilar action, is the lutm ol the verb "lo 
create," and also the description of action congruent sin ft 
the verb "to cause. ‘ Creation and causation are one and 
the same, at least essentially. TVii-> requires, of course, that 
we cast aside all of the axioms and postulates of Fudid's 
f/emenfs, or anything resembling them, and replat i*eniire¬ 
ly [ he syllogistic lattice-work ni dedur ttvu theorems by the 
"hereditary principle* of rigorous construction of synthetic 
geomcrr> from the unIqueprjnciplcuf circular £con k a 1 (el f- 
similar i action, Leibniz's Principle of l east Mellon, 

Mom of th e tornul f a I facie > wh it h of f I i ct niof h em ,iti cs and 
■mathematical physics are derived nol from physical exper¬ 
iments as such, bul from substituting an a*iomalr< ally al¬ 
gebraic mathematical structure used to describe phyrltiil 
processes lor those process themselves, in a word, nom- 
Inullsm, Since such mathematics does not tolerate I he i:x- 
istenu.- of a creation, such as our universe, and prohibits 
specification of causation as a term of description, it should 
not be surprising ihal such mathematics is often iruppro- 
fjridk’ mean* for studying principles, of causation in a cre¬ 
ated. existing universe. Such mathematics has men! as a 
language of description, but ir is a fool's enterprise lo at¬ 
tempt to w ring ou [ of s ui' h mat herns ties any ev i do nee bear - 
ing upon causation: one would have better Iu< k attempting 
to wring b loot I bom .1 stone. When one uni's such j Ijji- 
gtuge of mathematical description, one mux! be aware ai 
all pmnis of whai this mathematics can and cannot accom¬ 
plish, and not employ it for the sort of analysis which it 
prohibit-, on ,a xmjj nut k principle 

fhe same general problem arises in conned ion with mj. 
tiors of proliahillty. The same word, probability, has mu¬ 
tually excliisive meaning* from the standpoint of Gauss op 
I he otic skd'. and tit-, 1 Mb v or UFUo? on the other fo 
Cm**', ft signifh . the m- - ■-■-■■ I, des.-miirivd division ot 
a< tkul ac, or fling k1 prim if-lli mi JU mil .I-Ky d- ■ j| L -<| lontiu 
uous maniMd toLaPLne n has a meiham^icmumerul 


ogical interpretation. In the latter connection, we locate 
the mi t r iosic 1.1 1 la cies o t ,1 vsu mptiun underlyi n g pi j p u I a r ed 
notion s of a statii Uc a 1 \ heoiy o f Iteat, and of relat eel notiuos 
or statistical dynamics, quantum mechanics. There is no 
doubt that the actum described probabilistically occurs as 
a phenomenon in more or less the form described. The 
issue is lhar ot what sort ot i au--.il notion one might wring 
our os the two, mutually exclusive modus of description- • 
Gauss's versus L.ihlace's, tor example, The latter prohibits 
incorporation of causation into mathematics: Lo and be¬ 
hold’ Such mathematics argues from examining its own 
probable navel, lli.ir causation does not e*i>sl! 

Admittedly, the curl of notions we have described for the 
third level of hypothesis do not provide us an elaborated 
physics . They provide only what rliat level or hypothesis is 
ii t*fi ned as p rov id i ng. print pies of di sec very H ow 1 -v e r, t h e 
process ot experimental reOnemenl ol such principles of 
d i scovery converges u f«rn I in - u nder lying pn rsc 1 pie h o f law- 
funess of tiie universe in general, and thus constitutes as 
much as we can know respecting the fundamental laws of 
that universe. Not only does this level of hypothesis define 
a mefhorf. it also defines-as much .is we can know respect¬ 
ing the lawful ontology of the universe as a whole. Not only 
is science fundamentally rnethodohgicaffy imwfinite; the 
universe explored is itself on to logically iransfmiti’. 

This addres-ses jh iv*uu which much uciupied German 
science at the beginning of this century, a shift hum the 
nfllolcgicaily transfirute standpoint of Cusa, Kepler, Leih- 
mz, Gauss, ftiemann, et ai., to the only-methodologically' 
irjnsfindc approa 1 b of German science at the Turn of the 
century. This latter represented j limited concession to 
Helmholtz, Boh/man, et ,il._ 1 he leadingeni/miev, Eogrlher 
wit h Maxwell, Rayle i gh, et al,, ol the rigwou s I y geometrical 
approach lu physics. The geometrical method was degrad¬ 
ed from a method of physics, lo a method for clever mlol- 
liofts into matters beating upon Ibe interpretallon of math- 
ematkal physics' problems. 

riir legitimate problem, which ihe purveyor of statistical 
mechanici cites against the mechanistic system of Des- 
orujv and Newton, is that act ion in the universe does not 
conform ro the notions of one-on-one rrner.ictions among 
isolated particles In empty space. There are determinations 
whji Pi belong to the manifold ^ a whole, which override 
what might appear ecj be inferred from a mechantsiis, mu 
interpretation of space. Probabllily appears to fiJI the gap 
between the I wo, and, within limits, appears tu provide on 
efficient guide to prji rice in thow- matters for which the 
mechanistic method fails otherwise 

The fallacies intrinsic lo statistic^ mechanics gtnurally. 
and qua m um mechahkv in particular are rh -.- r, - r. - c riM---- 

( 1 ? It ovt-rfijuks the fjL t Ihal physical reality cannot be 
coristrurteJ within visible (pace, but ihal this rejliiy 1 .mbv 
construi Uni only .is prnjtx (ions a continuous manifold 
upuri the drst rgte tUdriifuld of visible spacu. Gur sense- 
perceptual apparatus is such, th.it Wf* distort the Tedl uni¬ 
verse the , onfmudus m.mifnld intoth, ton u of fhe visible 
Idiscreti.-i fiumtol .* of ^vri-,- p- 1 li fitjoii The circuit is as if j 
distuning rnlrrur were ev cry where embedded r m space, sue h 
that we vs. pnly tin- ilisl,,r | t -,j refli • liun, nut th f lE which is 
re 1 lei ted Therefore all inuJuilivi. enipiritlsE ntefhyd is in- 





irinsirally fata* a* tr> prim aplod I'-dTum* of (he - iu*£ 01 
I**' imLnmina. 

<2| l| j.sVUUtfv 1li.ll Iv.rsl .Hli.irt is st might-tin r .n Imn ,js 
deftm-d by a uiLivf view il!w diM rule nunifr'ld a* sl-Ii- 
evidentally reality, whereas rlu- only rt-^l fmm of action in 
the universe It IimhI action defined by the profit bonof serif 
similar-iptral conk al action j> tin* i'-ope rim critic print iplr 
of visible spate- fhuj f maihemaiir.il physics is rn idt ire 
trim! tally incum mensurable with the .irliun Lausiuu Ifie 
phenomena, 

3 1 it mates eneigy and wort simply equivalent, an d ie- 
nort-h ilu* fact that allaction is essentially ncgemrgpk work 
congruent in principle w ith increase in the areas of conical 
cross-sectional circles defined by .j self-sicnitaty harmonic 
tonic^ii function, tt confuses mere effects with ivork, and 
liiereforc distinguishes entropy and negentropy ,is a mere 
rOnsIrutl of >uih elletts, ralher than property feco^ni/ing 
rhiac erii-ct* are singularities of itegcnirgpte or entropic ac¬ 
tion asprimary realities, 

Thci * problems vanish once the successive standpoints 
of Gauss and Niemann .ire adopted, 

This does not signify that we can derive physics simply 
and directly from the ihirtf level of hypothesis. It is merely 
li method for effecting improvement* m physics, and also 
ror judging what is on (rightly absurd in enisling physics' 
dor trines respecting fundamental meters. It j S simply a 
rigorous way of I tanking about the universe, which mean* 
that a physicist employing such rigor is vastly superior to 
one of equal training lacking such rigor, 

Economics and Physics 

fojiuEjr opinion is so much tondiltuned to confusing 
economics with monetary doctrines, that the conn eel ion 
OJ economics to physics is simply overlooked or violently 
denied. It is forgotten thal modern economic science was 
founded by I i-Jhntz, who defined economics as "physical 
economy," as did lhe founding fathers of the United Slate* 
nor example, Hamilton’s Krpor f On she Subject ofManu 
fact ores l, 

Whai we measure, u 11 imalety J n econ urny, is the rotative 
increase nr decrease of The powerof a population lo sustain 
its own existence. This t* best described as the potential 
restive population density of a society f econo my). This 
measures man's per capita power over nature, and thus 
dtuinph what changes in behavior correspond jo an In- 
crease or decrease in mart's knowledge of the lawful order¬ 
ing of the universe. 

Those changes in behavior which overcome effects of 
depletion of natural resources, or which advance man¬ 
kind's potential relative population-density absolutely, are 
increases m technology. Thus, the net work accomplished 
by sue i«ly Is properly defined as the role of work in mediat¬ 
ing advances in technology lor the practice of the society 
a* a whole. This form of ^ork is intrinsically negentropic, 
corresponding to the simplest sort of Weal conical function 
I ndir a reel above Th at Is our proper doflnif ion of wt u k, a nd 
hie proper measure of technology 1 * equivalence lo work. 
This connection wav (ho discovery the writer effected in 

1952 wn lht ' basis of unpin aligns of Niemann's 1flS4 hablFr- 
me ion di»E>dJtiDii, 


' In utlu-f words, inciease of (ho potential relative pope- 
' .iiijn-doussty nf in economy is (he unique , vperiinenlal 
, lulboiily for detcrnthiEng wbjt are in fast valid m n-nlific 
L.om ept.uris. Any purportedly scienlific notion whkh con- 
i u.irlirtv such criteria i> Ipso facto scientific absurdity Any 
' notion, howevL-r correct, which cannot account for itself in 
! i'^rms of reference, is to ihal degree scientific a I Fy 

■ illiterate. 

Ilu- wa* undorstocHiby I eibn^, who developed thermo- 
1 1 v r i am pi s from the vantage point of iris development of 
economic wfente; his general!/align of the implication* of 
the heat-powered machine for Increasing the power of an 
individual operative to perform work. The fact that two 
machines, consuming the same amount of toal per hour, 
contribute differently to ,sn nperative's power to accom¬ 
plish work, is the basis for the notion ofiet hnofogy. 

Technology, in turn, reduces, in the case of mar hints, to 
Hie Principle of Least Action, conical functions as we have 
indicated here. This is generalised for electromagnetic ac¬ 
tion, Although we have failed to solve flits for chemistry 
and biology, ihe terms of mechanical and ck-i tromagnetic 
work-action have proven *dtquaie even tin biolog cal pro- 
tte&rte*, Today, we reduce the formal aspect of technology 
to electromagnetic equivalent*, and measure increase in 
productive power pur capita in such electromagnetic- 
geometrical terms of reference for measuring technology. 

By correlating technology so defined with the- work rep- 
resented as Increase of potential relative population-density, 
wo correlate technology with economic growth, ihe latter 
pmperFy defined. Thus, we prove ihat those principles of 
discovery generating successive scientific revolutions are 
consistvni wiTh man s increaseof per rapita power over lhe 
universe. That is the ultimate scientific experiment, upon 
which the authority of all scientific knowledge ultimately 
depends, 

rhuru ►> much tiFk ol the Furution of mo rail fy in science, 
a matter which was of great concern to Einsiein, but a enn- 
ceplioo which eluded his grasp, and which thus misled him 
and hi h associates into many Immoral diced inns. Reason 
and love are inseparable qualities of the Logos. A Jove of 
reason ft he l ogosj expresses it self as a love for the improve* 
rtiertl of the condition of mankind through technological 
p mgr os*, an d a love for that pote ntiali ty wi thin each human 
personality which corresponds to the power lo develop, 
Aid mi late, and apply technological progress. This is loved 
not merely her ju 5e 11 cna hies man k md t o improve hi s ma- 
H'nal condition!, of lile, but because This improvement re¬ 
lies upon the development of those powers of the human 
i n d i vj-rl uat which converge upon ag reumeot wi rh t he L oeos 
with the divine. 

The problem of Albert Einstein, in matter* of science, is 
that he fell in with such political company as the most evil 
man of the 20th century, the Fate Bertrand Russell as did 
Ihc- "Or. Stranyelove'of the Pugwash Conference, Luo Sri- 
lard, 

Lyndon H. Ufta uehc, It., an economist, is a member of 
rhe boardorm^spntniiasvtMiIa Je/jrj' roundihon. He 

f s tt {MuJiJjte for the Oentucmric Partyprc siden l ial 

, nomination. 
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Bedim Electronics 
13410 Sayre Street 
Sylmar, Cal. 91342 

Attn: External Submissions 

to whom it may concern: 


May 10, 1985 


[he HVPERCUBE Speaker Enclosure was discovered as a result -\4 
lnt ° the construction of four^nsforuTsturt^es? 
fn.ir ri 5 OCCLJ PVioi} -four dimensions must be constructed of 

hyperc^wTri ^Hr™ ““"d in nature. When 

skL-tsSSabs rr“ zzssxznss? •• 

r. nithercube Speaker was born. These SDsaker 

enclosures fly ln the face of conventional audio theory but they 
have been demonstrated to work yery well Indeed. V 

at™!, “^oufacture the Hypercube Speaker Enclosure are now 

sound reprouuctmn Thr ESar,tS . ‘ m * ,0r hr “ k ««>“* in duality 

_ -The t. f + iciency,, frequency response, and transient 

coupled with *tj£ HYP^CUBF i fi er r dramatlca]1 v improved when 
c--- ^theVa^%^: B ^ W"* *» ^e 

5^itr ed are “ Ples °* the P* tent sans claims and an enaineenno 
report concerning the relative performance of a JBL L-40 "peTker 

HVPERCJBE 5 oe' i 1 5an,6 ‘ T 1 ''"' 5 and crossover coupled with the 
HYPFkf kF Pe3 ^ er encJOBUr «- Software helpful in the design of 
HYPEKCUBE speaker enclosures for any site driver is available from 
enserax upon request. This software runs on ah 1BM-PC uit-h ■ V 

«?*? eard and at i2&k «—-£■ a z 

prea«SttTL™ r dii 01 ? ^ 3 monc * chrome ad «Pt^ and monitor is 

p esently being developed and will be available soon. 
fty^ite-sis^^Howlv^r 01 " th *'* e enclosures is in lection-molded DuPont 

«-r5 ^Oo^: ttjrz.'szrjz'jt 


^ery truly yours, 

Thomas r, Wetss 

Teaser ax, Inc, 

P.D. Sow 1177 

Crystal River, FI 32629 
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[52| ABSTRACT 

An aeoustieali reproducing apparatus is 4tj,dk)'C‘J for 
high fidelity sound reproduction comprising a speaker 
unil. tn combination with -a cabinet enclosure .ctami a, .. 
rcvOftaSmg chamber The resonating chamber hus a 
rhombic iimiecahedron configuration having speaker■ 
mourning Openings located On two or more opposed 
rhombi. or with One or more Corner thereof being iFun- 
ca ted and terminated l n j bat lie plate hu s i n g j n ope ni n^; 
for mounting the speaker ami. Or with one or more 
eEongJlrd or shortened zone and provided with Cither 
Of (he foregoing mciin-. of mourn mg speaker uni Is The 
resonating chamber includes a plurality of rlminbuy- 
shilped and/or parallelogram-shaped panels 

14 Clmms, 11 Drawing FJsiites 
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RESONATING CHAMBER 

CROSS REFERENCE TO related 

APPLICATION 5 

This application 15 s continuation-m-part a fan earlier 
filed application, Ser, No $76,011, filed on Feb 3, 1973 
now abandonee 

FIELD OF THE INVENTION ]0 

The present invention, relates to sound reproducing 
devices,. and more specifically to- the specker enclosure 
for a speaker unit 

DESCRIPTION OF THE PRIOR ART jj 

At 14 common knowledge, a speaker li an eleclra- 
mechanical device for coitverline; a varying audio volt¬ 
age into OOmtspondmB Mund waves Despite all the 
care taken m attenspnrtg to preserve the fidelity of 4P 
audio Signal from the pickup td the otUpul of an amplt. 
fief. The inusi expensive speakers with iherr associated 
speaker enclosures canting in the prior art invariably 
add a substantial amount of distortion to the Signal. In 
Other words, normally, even lhe most expensive speak¬ 
er-enclosure Systems of the prior art do not have the 
au-dto frequency response of lhe quality of its associated 
amplifier, The hi-fi and stereo industry in its attempt to 
decrease the gap m the accuracy and frequency re¬ 
sponse between the Speaker-enclosure systems and the 
corresponding amplifier have developed speakers of JO 
increasing, quality and espen-^i. but have had limned 
success in closing the gap. More specifically, (he indus¬ 
try has fervently researched and improved Lhe design of 
the drivers (Cones. CIC-J but have not Significantly im- 
proved the enclosure or resonant cavity to which these 3J 
drivers are coupled The pf^Or art has failed to develop 
a speaker enclosure sufficiently superior to the rectan¬ 
gular box-like enclosure and has not been successful in 
resorting to new geometrical configurations to elimi¬ 
nate the hereinalter described problems with speaker 
enclosure;. 

Il should be nOied at this point that the mam goal of 
the ht-fi industry is CO perform the conversion of audio 
voltages to density waves of audible frequency anti 
amplitude eft a manner that minimizes the distortion -tj 
while maximising the "liveliness 1 ' or “life-like" charac- 
ier of the reproduced sound. The former is a measurable 
physical characrertHic, while lh.e latter is a complex 
psycho-acoustical quality Subject kj individual cante and 
preferences, Il should be further noted Thai lhe present Kl 
invention Claims as advamages improvement m mini¬ 
mising lhe amount of distortion, improving efficiency 
by unhung ihe energy gf the bacfcwave, and improving 
the "presence " character gf rhe sound by rhe Omnidirec. 
tionaj propagation of a brojd wave front of low curva¬ 
ture, particularly in the important middle ranges, and 
improving the frequency response of speakers by mint- 
mjaing back wave interference, all of which are inherent 
m the design configuration of the speaker enclosure. 

Jhd is ndt directed EG improvement m the "liveliness” efl 
character of the reproduced sound, which is merelv a 
design preference. 

A primary pro-bJem with [he poor frequency response 
jf ibe Speaker-enclosure has been Thai the sound which 
i^heard from lhe speaker is produced b> a combination 6i 
of the speaker and its enclosure. More specifically, The 
speaker rad u res sound from both the from I and ihe tear 
of the speaker cone In Other words, 3S the speaker cone 


move* forward the air or atmosphere m front Of the 
cone is com pressed ana limultaiiEOiuJy rhe forward 
motion of the COne causes a rarefiemen .if the air along 
the back surface of the cone On ihe reverse or back¬ 
ward movement of the Cone, tbli action IS reversed .md 
the air in front of ihe cone is rarefied w hile the air be¬ 
hind lhe cdhe is simultaneously compressed This leads 
to a Situation where the sound :n ihe framed [fie Speaker 
Or the front wave, ad Opposed to the sound behind rhe 
Speaker, ot back wave, 15 ISO' out of phase relative to 
the other The most significant problem with thr tack- 
wave IS that it reflects from the back panel or other 
surfaces of lhe prior air bor enclosures into the back 
surface of the Speaker cone and causej distortion by 
interfering with ila mechanical movement- The distor¬ 
tion is of ihe “fSubby" iype which destroyi L-nspnew 
jhd generally deteriorates the quality of ihe sound. 
Further, if vented to the eareetQr, it join-, with Lhe from 
wave but li out of phase with u ii mon frequencies and 
causes interference patterns, me Chiding cancellation and 
reinforcement, within the listening area 

In the schemes of The prior art which attempt io 
O vercome the wdI -known problems of she back sound 
Wives, various obstacles have been incorporaied into 
the enclosure to attempt to eliminate the back-wave 
interference More specifically, a fear back panel, Eying 
in a perpendicular plane To the center an* of the speaker 
COne, ha; been provided wnh padding of vinous s.iun,d- 
absorbusg materials, attempting to dampen out and ab¬ 
sorb the hack-wave Also, vjnous geometric uOnfiggra- 
Cions have been attempted Eo duninaie or reroute the 
back-wave Additionally, by making the lefigih from 
lhe tear of the Speaker to the back rear wall a certain 
predetermined distance, seme prior art device-, base 
il tem pled Jo make Lhe reflected wave from :he back 
rear wall to be in phase with the front wave, and 
thereby reinforcing she from wave. However, due to 
the Wide range of frequencies, scmeiimes ranging from 
3-0 CPS to 20.000 CPS, this reinforcing technique ha,-, 
proven impractical. The following are palenl references 
which shew the various prior jrt devices that ^corpo¬ 
rate She above-described prior art Const ructions L $ 
Pal- Nos- 2,315,196; 2.506,346; 1,323,41^ 2,339.150: 

3,412.824. 3,523,389; 

4.044, S3 5; 3,923.124; 

French Par. Nos 
3,116,309: 3,912.366; 
i. 60S, 729. LSOft.547. 


2,366.217; 

3,771.621; 

3,637,943. 

2.317,213, 

3,373.1(33; 


3,574,103; 
3,233,02 a. 
E,122.660; 
1*306.012. 
3.203,502; 


No. 369.932; French 
148.427, Da 223,863 


35 fro 


1,926,740. 
j, S3 3,32 6 : 

4*013,430: 

2.973,352; 

2.747.332; 

3 , 929 , 124 ; Italian Pat 
Fat. No. 634,i02 t British Pat. No 
and Dcs, 226,367. 

The normal box-like speaker enclosures of the prior 
an generally radiates sound m a CQise-shapeo patterji 
the front panel When two such enclosure?, arc 
combined in Spaced apart relationship. Ji is she typical 
praence. Che directional radiation Of sound ur caics, a 
hole between rhe two sources Speaker piacernen; 
and acoustic environment become cfitK.ll fucior-,. jnd 
iterro image is hindered 

With the j bovr described separated stereo S\uf. when 
two pr more wave fronts converge they form a ■■resul- 
14*K" wave front of lesser curvjr-airc I ban any of Their, 
The quality of "presence" hcv m the shap^ or' lhe eMtr- 
rtaE wave front feachme [h s C3r s ir the listener Thu 
advantage somewhat depends On rhe antiu;-. ,-,f f?tc ear to 
analyse the Curvature of j wave from—near t Tar, hig 
or Slide For esAftiple, an orchestra puis oui a broad 
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'A-avc front from a wide area togciher with rcvertieri- 
lionj rrarn (he surrounding AtoushC chamber, and ihi* 
audrence hears this as '‘presence," When the sound is 
recorded and Then reproduced in Lhb boa-speaker dneto- 

“ rhc P nor »”■ n* -presence- is 3osr and the lis- 
sener knows very well that the sound i* being beamed at 
n-tftn from a smaEi source. 

In summary, the scheme* oT the prior an have failed 
to improve ihe cabinet or enclosure of rhe speaker to 
effectively eliminate the back wave problem, and there, 
ore the industry hua turned 10 expensive improvements 

or the speaker IlieJf, with limited success in eliminating 
distortion, * 


SUMMARY OF THE INVENTION 

The present invention n directed reward an xousti 
Cal ^educing apparatus for reproduction of sound 
vibrations with a maiimum degree of fidelity eompnj. 
mg a speaker unit jji combination with a cabinet enclo¬ 
sure having defined interiorly therein a resonating 
chamber. The resonating chamber has an essentially 
rhombic dodecahedron Configuration having two or 
more opposed rhombi with speaker opening?. or with 
anchor more corners thereof truncated and terminated 
with a baffle plate having an Opening therein for moiiftl- 
<nfi J speaker unit, and/iir having one Or more tonet 
elongated or shortened and provided with either or 
both mean* of speaker mounting 

El ts an object of the present invention to provide a 
speaker enclosure which allow? the speaker to perform 
over a wide frequency range with a minimum of distor¬ 
tion More specifically. It is jn object to provide a 
speaker cabinet which allow? for tow and high sound 
frequencies to be reproduced With a high order of effl- 
ciency ami fidelity ant) wherein distortion commonly 
encountered With the prior an speaker Closures as 
reduced, minimized or eliminated:, 

A further more detailed object of the present tnven- 
Lion is to provide a speaker enclosure which ajfows for 
a substantial morose in the frequency range in which 

acouiftoi reproduction dan occur with minimum dts- 
tertian. 

A more detailed Object of the present invention is to 
provide a speaker enclosure which m.mmire* the inter- 
■erence of Ihc buckwave with the action of the speaker 
A further more detailed object of the present invert- 
rton IS to provide a speaker enclosure which seals in the 
back wave and Utilizes its energy to propagate sound 
from the relatively large surface area of the enclosure. 

A 3uTiber more detailed object or' (he present inven¬ 
tion ,s to provide 3 speaker enclosure which improves 
the quahty of the sound by sealing j n the back wave so 
that it A not emitted out of phase to as to cause jaicrfcr- 
stitr-c with [he front wave- 

Yei another object of the present invention is tq pro¬ 
vide ji speaker enclosure which improves the -pres¬ 
ence Character of Lhc sound by the omnidirectional 
propagation Of a bfoad wave front Of [pw curvature 
A reEaied Object of the present invention u ro provide 
a speaker enclosure m which speaker placemen! ant! 
acoustic environment with a widdy separatee stereo 
pJir Of VLtch speaker enclosures cease to be critical fac¬ 
tors and ilti-eo image is significantly improved 
Another object of the present invention is to provide 
J novel speaker enclosure in which low. medium and 
nich frequency ranges of sound ate faithful Ik' repro- 
ciuced with j high degree of fidelity «j rhar lesi capett- 


* JVC speaker units can be incorporated therein w ir..v;> 
^enfiemg ihe quality of sound 
A related more specific object of the ptoffli mwn- 
(ion i i to provide a speaker enclosure m whicil I he re ■* 
i no "boominess" or distortion of ihe tone* reproduced 
over a very wide frequency range 

A related more specific objeui of the proem irvvt-n. 
UOn ts to provide J speaker enclosure ,n which II is 
unnecessary lo try to achieve "terg resonance" in the 

design by mean? of mawive construciion and dampers 
Such as tar 

>^i another related object of the present invention =s 
to provide a speaker enclosure which improves the 
^ktCiency of the speaker unit. 

In summary, it is the object of ihe prcsehl m vent ion 
lo provide j speaker enclosure which 14 ) mini mi in the 
amount of distortion, fl) improves efflcienqs bv uttliz- 
me Ihe energy of ifte back wave, i.J) improves ihe "ana- 
20 mCc ch "* a *r of the sound by ihc omnidirectional 
propagation of a broad wave front Of low curvature, 
and 1 4) improves the frequency response of speakers by 
minimizing hack wave interference; all of which ire 
inherent in the design configuration of the Speaker cm 
J 5 4u*iire 0 y [he present 1 ^^^ Jnd „ 0J directed to¬ 
ward mere design preference*. Such u the "liveliness'' 
character of ihe reproduced sound, and no>t directed 
toward being an "«namcF)l*r design. 

w aA[£F DESCRIPTION OF THE DRAWINGS 

Further Object! and advantage* of the present ihven- 
non Will become apparent a* the following description 
proceeds, taken m conjunction with the accompanying 
drawings m which: 

FtC 1 11 a pof^pscovc view of the present invention 
showing ihe resonating chamber 14 having a ifcape w 
configuration of a rhombic OOdecahectron, w [( houi one 
Of the corners being truncated and therefore not mclud. 
mg the speaker unit. 

4p F !G' - is a view of ihe rhombic dodecahedron cabt- 
nct enclosure 4S viewed from a direction Which pro¬ 
vides a cube view of (he same 

FIG. 3 is a view of ihe rhombic dodcchedron shaped 

^rf!!!f^ cl0Sure M viewed from a direction which is j 
43 wUNyT prism view. 

FIG. 4 is a view Of Ihc rhombic dodecbednSn shaped 
ca&rnei enclosure from yet another direction which 
provide* d four pAfiei geometric image 

FIG 5 Shows the view of FIG 4 with one of the 
fO corners Of the speaker enclosure being truncated for the 
mounting of a baffle and speaker unir. 

FIG 4 shows the View of PEG 2 with one of the 
□omen being truncated to provide for ihe mount mg of 

J Piffle and Speaker unit. 

J3 FIG. t shows the view of F[G 2 with one of the 
comers -emg truncated along the major aai? of three of 
Ibe rboinbrs-Shaped panels so as 03 provide a mourning 
for a na-Ttlc a.nd speaker unit. 

FIG S shows the view of FIG- 4 with One of the 
P 0 corners of Ihc speaker enclosure having a maximum 
IruncaciOTi for mourning a baffle md speaker unit 

FIG v shows an embodiment with maximum speaker 
opcntngt gn opposed rhomb, of the Configuration of 
rlG 1 

FEG ID *hows an embodiment with an ejoiieaiett 
rOne with respect to the configuration of FIG t 

FIG It show*an emb^imem; with j shortened Lone 
with resp^ei to the eoniieuraticn of FTG ] 


a 
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DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

An acoustical reproducing apparatus, genera]|v idea- 
c:r<d and rep [ranted by (he reference numeral 10. has 
a configuration "which isillustrated. partially by a dened 
ouiFtne, in FJO 1 As shown to FIGS 5-7 the aeouij. 
cal reproducing apparatus 10 comprises a cabinet enelo- 
Mire n and speaker means 16 in the fcrm of a convex 
Jional speaker unit which can be of any typt well 
known m (he an. The cabinet enclosure li has formed 
therein a resonating chamber 14, the specific configura¬ 
tion Of the same being where Lhe present indention 
resides. 

A* illustrated m the embodiment of FIG 3, the resg- 
riniiinB chamber 14 has rhe shape Or con figuration of a 
rhombic dodecahedron with a truncated corner ]jj 
being formed into a baffle plate 20. The baffle plate 20 
his an opening II. wherein the speaker unit J6 a 
mounted. The means and manner of mounting the 
speaker umrs 16 to ihe baffle plate 20 iv accomplished in 
a conventional manner 

tn the embodiment of FIG. S. before One or more 
comers are truncated, the cabinet enclosure 12 com¬ 
prises the above mentioned rhombic dodecahedron : 
configuration More specifically, a rhombic dodecahe¬ 
dron. a geometric description known in Other art-s but 
not in the subject art, compmes twelve rhombi. Each 
rhombus has a pair of opposed 70' corner angles and a 
piir of Opposed 130' corner angles. Each of (he rhombi ] 
lies tn a plane that forms a 120" angle wnh the adjacent 
rhombi This angle is normally referred lO as the dihe¬ 
dral angle Each rhombus has a major axis which bucen 
,he pair of Opposed Q' corner angles, and a minor axis 
which bisects 1 he pair of opposed | 10 + corner angle y ] 
Moreover, each of the four sides of each of the rhombi 
adjoins one of the sides, of indlher of the rhombi. This 
particular geometric configuration is parlicuSarEy hard 
II draw m a single view and have a meaningful repfe- 
tentolioh Generally, as ti well known m I he art. the 4 
rhombic dodecahedron has three general geomel rtc 
two-dimensional views. As Shown m FIG. 2, the rhom¬ 
bic dodecahedron has 4 Cube view, and when viewed 
this way, the complete rhombic dodecahedron com- 
pnses four Irt-panels, each tn-panel comprising the 4 
three panels visible in FIG. 2. Likewise, when viewing 
the rhombic dodecahedron from another direction, as 
depicted m FIG 3. Ihe five panel view gestefally ktigu-jE 
usrhe WUNDT pnsm is visible. Moreover, when view, 
mg the rhombic dodecahedron from yet anorher three- £ 
lion as ill Lustra red in FEG. 4. the Hme provides j four 
panel geometric image. 

Applying the well-known geometric desenpttOftS of 
the preceedmg paragraph, the cabinet enclosure 12 of 
;hc embodiment of FIG 5 comprise* i plurality of 3! 
rhombus-shaped panels 28 For the purpose of defining 
ami claiming the present irwjnuon, each of ihe rhom¬ 
bus-shaped panels 2$ will be genencaJly described as 
being 3 P-iraIlebgratn-shaped panel 21 More specific 
csiiy. I he paraJlelogram-shaped panels 21 of FIG l are &0 
j geomernc special ease wherein all sides are Jimen. 
siOitally equal, thereby defining the rhombus-shaped 
panels 28. Hereinafter, other embodiments will have 
parallelogramWiiaped panrls 2? which only have op¬ 
posed sides wruch arc JimensionaLly equal All the e? 
parallelogram--, haped ;7 have in common She hereto- 
fore described pair of Opposed :0' earner ancles and i he 
pair of opposed 110" earner angles, For the purposes of 


6 

describing ihe invention, the rhombic dodecahedron 
shaped reignaiing chamber 14 IS defined to have a plu¬ 
rality of earners 17 Each of the corners is defined by 
the jojhder of either three Or four of ihe ihombus- 
i shaped paneii 2.? More specifically. m the rhombic 
dodecahedron shaped; resonating chamber 14, the 
rhombus-shaped panels eirhcr meet to define four edged 
corners M or three edged corners 32 The four edtted 
corner, 30 are formed by the joinder of lubsianitally 
id half of each of the four rhom bus-riia p*d panels 28. tike n 
along the minor aois 33 of the -same, while the three 
edged corners 32 are formed bv the joinder of subitan- 
tially half of each Of the three rhombus-shaped pan eh 2S 
[iken along (he major am* 34 of ihe umc Therefore, 
IJ defining each rhombus-shaped panel 28 to have two 
integral half rhombus portions 29 alnnp ihe major jus 
24 and two integral half rhombus portions 31 along ihe 
minor urn 33. It can be tesn that each half rhombus 
ponton 29 acid 31 contributes to the formal ion of a 
20 corner 1?. 

lb the embodiments of FIGS. 5 through 8, for the 
purposes of mourning ihe speaker nnn 16 t n the 1 ‘esonal- 
mg chamber 14. one or more cpriien af the rhombic 
dodecahedron configuration Jr e truncated to form one 
!S or more mmeated corners 15. AS Illustrated in FIGS. 
5-5. ihere are Several ways sn which to create 1 trun¬ 
cated corner C8 of the resOfiaLtng chamber 14 so as- to 
provide the increase in sound fidelity of ihe present 
invention. A corner is truncated: to provide a mounting 
10 place for speaker unK 16, and ihis Truncated corner can 
be either a four-edged corner 30, or a three-edged cor¬ 
ner 32. in a pyramid truncai ion illustrated in FlG 3. a 
four-edged comer 30 is truncated so as to alEyw ihe 
truncated corner 18 tu terminate In a quadnfalera!, and 
3 mare specifically, a square .shaped battle pfaie 2*. The 
preferred truncation arrangement is illustrated m FIG 8 
wherein the four-edged corner 30 has the mammum 
truncation along the minor axis 33 of the rhombus- 
Shaped panels 28 which form the four-edged corner 30 
a As illustrated in FIGS. 6 and 7. j threc-edged comer u 
iruneated so that the IrunCated corner 18 terminate? in 
an equilateral triangular-shaped baffle plate 2* The 
degree of truncation of the truncated corner 18 F S 
merely a matter of dflJIgn preference tn (hat the more 
- Pi-unOatian provrded. the larger the dimensions of battle 
plate 20. The larger The dimensions of baffle plate 20, 
(he greater the diameter of Shu mounted speaker unit Id 
attached thereto can have. Generally, for the purposes 
of u lustration, a central a sis is defined to estend from 
J lfie outermost point Of One corner 1? to (he outermost 
point of an oppcvLtely disposed corner ll. as Ulus crated 
in FIG 1. In i rhombic dodecahedron, for every three- 
edged corner 32 or four-edged corner 3G there is an 
oppositely liliMSed Shree-edged come: 32 jnd four- 
edged Comer 3i? respectively As n common with all of 
the truncated corner embodiments of the present mven- 
nom the baffle plate 20 is substantially perpendicular to 
the center a*is formed between the truncated corner 18 
and (he OpposileK deposed corner 17. 

1 A s pre v taunt jMTtentlOilcd, the deg.ree Of truncal tan of 

the iruncated Conic: i« is a mj’tcr of design prefelence. 

If the SruilcaLect cornel is il a three-edged corner 32. 
rhen the truncation can occur ai ihe rndjorasis 34 of (he 
rhomb US-shapco panel ;g or at any pomr further along 
the panel :s relative its its major a^ij. Ideallv, [he de¬ 
gree Of riuncation Wilt depend upon the u*. c if ipmke; 
inc wishes lc mount m Ihe resonattug chamber 14 As 
lliuvtraicd ir, FIG 6, if the Iruncaitan occufs past the 
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majHir ails 34 of the rhombus-shaped panel 2ft. ihe re¬ 
sulting resonating Chamber compriwj nmf rhombui- 
shaped panels 2 fl. three gem-shaped panels. 35 , and a 
vmg:e inangular shaped dalfle plate 34 the in angular- 
shaped bat-TCc plate 34 bemc qaggruent to the nd« of 
three gem-shaped panels 35 As illustrated in FTG 7. if 
'hd truncation of the three‘edged comer 32 ls increases 
40 *> ia truncate the rhombus-shaped pane] 28 at their 
rna^or ax*. the resonating chamber ]4 will comprise 
rhree half-rhombuv portion! 29. nme fhomhus-shaped 
panels 29. and one equthiefal tnangnI »t shaped bailie 
pIJiC 34, such equilateral Irrangular^baped baffle p] Jte 
24 being con grume to the three half rhombus pontons 
29 If there ti a truncation of a four-edged corner JO, the 
■Ome flexibility in the degree of truncation applies. a> 
H*ith the three-edged corner 32 More specifically, the 
maximum amount of truncation esn be rhe termination 
Of the rhomb uvihaped panels 28 at their minor a art 33. 
as shown m Flo 9 Also, any tniAdttan less than ihail 
at a position outward from the minor uu, is within the 
scope Of the present invention, [f the truncation occurt 
at the minor axis 33. the resonating Chamber 14 com¬ 
prises four HiaJf rhombus pontons 31, eight rhombus- 
shaped panels 24, and One square -shaped baffle plate 36, 


JjarteJs 41, listening that none of the panels 43 .ire trun¬ 
cated to mount a speaker unn 16 Refer ring on FIG li. 
one gf the nurtn. defined by parallel edges" 40. is short¬ 
ened wuh respect m the same cone in FIG 1 Hence. 
J the rhombus-shaped panels, IB of FIG f, which adjoin 
the parallel edges 40. become shonenetf para I i trio-cram 
panels 44 In ihts emhiidimcrit, the parallelogram soaped 
panels 2 "? melude ai least Sis shonenriJ. parallelncram 
panels 44, assuming that none of the panels 44 are irun- 
10 Gated ip mourn a speaker umr 16 It n Clear ?hur ihe 
rhombus-.shaped panels I* are just a -pecia] gcjmelric 
arrangement wherein ihe 40ne is selecied us rhdi (he 
parallel edges 40 are equal jit length JO all albe: edges of 
a given rhombus-shaped panel H Clearly. Ihe rhom¬ 
bus-shaped panel 28 is a special CiM parallelogram, and 
wilJ be referred to as such in ihe clarins so that the 
Claims will include a reSOnaling chamber 14 with one or 
more elongated and fat shortened COPes A Si hough nol 
Illustrated for ihe purposes of daftly, the speaker 
3U mqunlmga in the configuration mud i rltat in ns, of FIGS 
id and 11 are the same it those already disclosed More 
specifically, ij illustrated in FIGS 3 through 8 . the lour 
edged corners 30 and (he three edge corners 33 can be 

t.irh wn. l ■ T - .r' ”■ IruriCJled to define a iruncaied corner 1 Ji for mounimc 

such baffle plate 26 being congruent <0 the four half 13 the baffle plate 20. such baffle plate 10 having the open 
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rhombus portions 31 As shown m F1Q. 3. tf ihe trunca- 
Lton is lew than along the minor axis 33 , ihe resonaiing 
Chamber 14 cgmpriies four gem-shaped panels 38 , eight 
rhombus-shaped panels 28. and One square-shaped baf¬ 
fle plate 2 a congruent with the four gem-shaped panels 
3S 

Additionally, openings, 2] for mounting speaker units 
iS may be provided on one or mgre Opposing rhtntnbus- 
shaped panels 28. js shown by FIG- 9. Although One 
speaker unil 16 mounted in one rhombus-shaped panel 
IS IS considered w,rhm the scope of this invention, 
better sound reproduction has been accomplished by 
mounting at least One pair of the speaker units 16 in a 
pair gf the Openings 16 on opposed fhombuj-shaped 
pane]* 28. as illustrated in FIG. 9 

The basic rhombic dodecahedron configuration ,!3us- 
irated in FIG I and the resulting acoustic resonating 
Chamber 14 may aLsg be altered without low of ojcousteC 
effectiveness by Ihe elongation and/ar shortening of 
gne or more lOfles, as illustrated in FIGS. JQ and II A 
zone of a polyhedron is a band of parallel edges One 
such iOne n illuslraied m FIGS 9 . 10 and II by six 
parallel edge? Ml Thus 4 rhombic dodecahedron has 
Four bands or si* parallel edges each, for a total of 24 
edges. A property of a none is that m can be elongated 
at shortened without any changes in :he angles of the 
configuration or in [he tengihi of the edges of orher 
4 Ones. Therefore, j rhombic dodecahedron may he va 
changed that it can no longer be lenned a rhombic 
dodecahedron bufi rather loiricihing like 4 rhomod- 
panJIelogramo-dodccahedron; but, since there is no 
change in the essential ingles, there is no loss of the 
acoustic advanlages inherent in a structure having those 
angles. 

Kefemiig to FIG- 30, there u iJ I Uitrated a variation 10 60 
the COn fl JUT ahem qf Ihe resonating chamber 14 as illui- 
iraicdi in FIG 1 Ai previously explained, one of the 
zones, defined by parallel edges 40, is elonejted with 
fes pect ip t he Sa me soite m FIG. I Hence, rhe rllOmbu 
shaped panels 2S of FIG L which adjoin the parallel -,S 
edges 40. became elongalecf parallelogram panels 42 m 
FIG ID In this emhidiment. ihe paralleling ram-shuped 
pa-sd? 27 include at least ha elongjied paraHelniram 
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mg 21 for the Speaker unn 16 Alternatively, as illuv 
[rated Ln FIG 9. ihe speaker unn 16 can b c mouotud; m 
any of ihe panels of [he t esonaliag ch am be r 14. w hrt he r 
ihe panel he j rhcmbu^shjped pjnel 28, an elongated 
parallelogram panel 42 Of a shortened para 11 dogrn m 
panel 44 Preferably, as previously explained, a pair of 
Ipeaker units 16 should be mounted m opposueliy dis¬ 
posed rhornhus-shiped panels 2 S, oppositely disposed 
eJongaled pafjiielogram panels 42, or OppiSsttels dis. 
posed shortened paralleiogram p.ineK 44 Since II is 
preferable to m^ke ihe plane of bafFJe plaie 20 perpen¬ 
dicular [0 J line between opposed comers 17, the baffle 
pJite may have a four sided configuration qlher ihan 
square eon rig ufation in the case cf ihe Iran canon of a 
four-edged corner 30 and may have i ihree sided Con- 
figuration other ihan an equilateral mangle configura¬ 
tion in the case of the truncation of a three -edged corner 
32 It should he appreetaleii Thai various possible combi¬ 
nations Of shnrrcrtcd zones and elongated zones are 
possible in that there are four zones, all of which Can 
have bands of parallel edges W With different band 
lengths, As previously explained, the angles remain 
camtani no matter whal the EPtie lengths 
The rhombic dodecahedron configuration and its 
50 ^!'- , =t‘ve «ttfigurations made by the ejongaimj and¬ 
/or shortening of tonci. were Found tg have detinue 
acoustic advantage over other ^cGireinc shapes used 
In the prtor art i he volume -of air comutned; wt(hin rhe 
confines of these particular eonfiguraltons. when ener¬ 
gised by the audio frequencies imparled by the -pecker 
cone, resonate! m a way pecuttar to (his specific oomhi- 
itasiOn of angles of 70 degrt-ei and NO degrees defining 
::hc rhombi and-for parallelograms, and their dihedral 
angles of 3 20 degrees. 

The Surface area-lo- volume ratio of the rhombic do¬ 
decahedron IS known to he Ihe smallest dl'anv familiar 
poiyhedron, which we f in p e:icmpiiiled by the bees 
cell D Argy Thompson m Ins book Grtruik jnJ 
f'jrm iCamfendge L'mx efxny Fress Limdcn. iun I, 
l f age ] 20 ) says of the rhombic dCKJecahedft-n ” th^t 
of Ihe ordm.iry space-filling solids wuh .Dll sides n| jnT 
jnd stmt.uf. I hi! one has ihe leas' surface for its solid 
r.■'hi err: " T>-ai This peculiarly of rhe shapu imj^m 
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acousite advantages to an endowed volume of air wa* 
nOl reaiizec or appreciated until discovered and utilized 
Eft the present invent ton 

Ji has alio been discovered (hat the acoustic advan* 
uges carry over utto the shapes derived from the rhorn- i 
bic dodecahedron made by elongating and/or short ea¬ 
rn 8 my cone or zones, which as previously described do 
not change any of She angles oT the rhombic dodecahe¬ 
dron configuration. 

11 should b< noted that the use of other geometric ^ 
50>ltds in the prior an failed to improve the acoustics Co 
any significant extent, but were merely decorative Or 
served as a mean* of aiming a mutstplieuy of speakers m 
various directions. Constructed of heavy, rigid maten- 
a Is such as veneered c hipbc ard and u*i n g sound -d e j de n - 33 
mg padding, they are m no way similar to the present 
invention either in their intent or in their construction 

As previously noted, [he baqkwave energy is to a 
large eaten t utilized :n Lb is invention to cause vibration 
of the surface of the enclosure, Therefore the choice of ^ 
maienals used tn she const ruction of this invention is 
determined by the same considerations as determine 
those of a musical instrument, such as a cello or a guitar. 
Light, urtpadded resilient matenals capable of function* 
ing ai a sounding board such as light plywood, plastic 
laminate, sheet aluminum, etc-, are the preferred materi¬ 
al* in contrast with the heavy ngid material* and pad. 
ding of the prior art 

Referring to the previously mentioned improvement 
in ‘'presence'' resulting from the present invention, the 3 
Improvement Iks in the shape of the external wave from 
reaching the ears of the listener. The second produced 
by (hi? invention comes not only from the speaker cone 
or cones of the speaker unit IS but also from the reU- „ 
lively large area of The rhombus-shaped panels vibrating 
to response to energy released by (he baekwave in a 
manne: similar to a sounding-board. As previously cs- 
plained when the sound is recorded and then repro¬ 
duced lr a prior art box-like speaker enclosure the ^ 
"presence' 1 is lost and the listener a well aware of the 
sound bong beamed it hum from a smaJI source. 

When (wo of the cabinet enclosures 12 arc used as a 
widely separated stereo pair, the improvement m pres¬ 
ence b outstanding and far beyond anvthtng found in 43 
the prior art device*. This may be explained by the face 
chat the cabinet enclosure* 12 produce omnidirectional 
sound radial ion from a large surface area while the prior 
art boxes radiate from the speaker cents in a beaming 
pattern, is previously described The almost spherical jq 
radiation of sound from the entire surface of [he cabinet 
enclosures 12 eliminates the previously described 
‘"hole" beiwesn sources which, as previously discussed, 
so plague* the prior an. With the cabinet enclosure of 
the present invention sound can be characterized as jj 
emanating m substantially spherical shaped wives as 
opposed to the cone shaped waves of the prior an 
boxes. Speaker placement and acoustic environment 
cease to be critical factors, unlike the prior an. and 
stereo image is greatly improved. This a an advantage to 
inherent in the shape of the enclosure 12 and is not mere 
design preference. 

Although particular embodiments of the in virion 
have been shown and described m full here, there is no 
intention io thereby limit the invention to the details of e? 
such embodiments. On the contrary, the intention is to 
cover all modification*, alternatives, embodiments, us¬ 
ages and equivalents of the subject invention a* fall 
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within the spine and scope of the invention, specifica¬ 
tion and the appended claims 





